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INTRODUCTION. 



In the course of twenty years' extensiye practice as a 
teacher of drawing, the Author has frequently had consider- 
able difficulty in making his juvenile pupils comprehend the 
necessity for and the ralue of a knowledge of PerspectiTe. 
Many works have appeared, proposing to enable the student 
and the amateur to instruct themselves in this indispensable 
branch of the Art of Painting ; but the Author has never yet 
met with one that has appeared to him well calculated to 
accomplish so desirable an end. To furnish amateurs, and 
especially young ladies, with the means to acquire, by them- 
selves, a knowledge of Perspective, sufficient to enable them 
to make agreeable sketches from nature, without sacrificing 
too much of the time that must be required for other occupa- 
tions, has been the object of the Author. In the little 
work he now puts before the public, his principal endeavour 
has been to avoid every possible difficulty — every superfluous 
line. It is addressed to those who require a simple and com- 
prehensive knowledge of Perspective, to enable them to avoid 
committing any of those gross errors so constantly to be ob- 
served in the works of those entirely ignorant of it. He 
strongly advises all desirous of drawing from nature to make 
themselves masters of the modes here given for drawing 
various forms, so as to bo able to apply them mentally in 
sketching from nature. It is universally admitted that 
sketches made by those who draw by their eye, having at the 
same time a thorough knowledge of Perspective, produce 
more agreeable paintings than those who draw entirely by 
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rule. To demonstrate to the juvenile student the value ojf a 
knowledge of Ferspectiye, lot him examine the cut at the end 
of this Introduction, as also that at the end of the First Fart. 
The first is a correct representation of a double cross in per- 
spective, drawn, as it would appear, when quite new and 
perfect; the latter (which is drawn over the same ontline) is 
intended to represent a similar cross in an ancient and dilapi- 
dated state. The student will perceive that the perspective 
drawing looks formal and uninteresting, while the other has 
an agreeable and picturesque appearance, though perfectly 
correct. The Art of Painting is to represent objects in nature 
as the J appear to the eye ; but if any lines, either from time 
or accident, have lost their perpendicular or horizontal di- 
rection, great care should be taken in the representation of 
them, that they are so drawn as not to appear like faulty 
Perspective, but as the result of time or some other cause. 
It is the absence of formality that constitutes picturesque 
form. 

The Second Part, which is entirely new, and written for 
this Edition, carries the student still further, and opens to 
view all the requisite acquirements for a perfect knowledge 
of the Art of Pen^ective. This edition will be found to 
comprehend all the piinciples, with simple representations, 
to enable the learner by ordinary application to execute 
perspective drawings with facility. 
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PERSPECTIVE FOR STUDENTS. 



CHAPTER L 

Studbmts^ from the finrt commenoemeni of dra\?ing, 
should nerer neglect an opportunity of submitting their pro- 
ductiona to the inspection of those who, from their superior 
knowledge^ may point out defects, and suggest alterations 
extremely useful. But in criticising their works, those who 
hare attained fiome proficiency may frequently make use of 
terms which, though perfectly correct, may by possibility 
not be understood by rery young pupils, and hence they may 
lose mudi raluable assistance^ 

Before commencing Perspective^ the pupil will therefore 
find it to his advantage to make himself acquainted with the 
following preliminary matters, which more properly belong 
to practical geometry. Many young persons, in copying a 
drawing, if they draw a line that is out of the perpendicular, 
or not horizontal, are apt to say, ** That line is not straight." 
The first thing to comprehend is^ that all lines lying evenly 
between their two extremities (which are called points) are 
straight lines, whatever direction they may take (Fig. 1). 
The line a b is a straight line, and each 
of the lines that run from it, and through ^' ^* 

it are also straight lines, although they 
vary in their direction. 

Lines that run in the same direction, 
and continue always at the same distance 

eerapteHm* B 





2 7BR8PB0TIYB FOR STUDENTS. 

from eaob other, are called parallel lines (Fig. 2). Liues 

which incline towards each other 

^l)* 2. and meet in a point, are said to form 

■ angles. Angles hare three different 

-^ names, according to the space con- 
tained between the two lines at an 
equal distance from their point of meeting (Fig. 8). The 

lines ▲ E and o b meet together at the 
^* ^* point B ; the lines b b and o b also 

meet together at the point b : the space 
between a o and the space between 
B will be found to be exactly equal. 
Wheneyer one line stands upon an 
other line, and, upon drawing a semi- 
circle from the point of contact (as the semicircle ▲ o b, 
drawn from the point b), the line divides the semicircle into 
two equal parts, it is said to be perpendicukr* to the line on 
which it rests, and the angle on either mde is called a right 
angle. If the space contained between two lines forming an 
angle be leas than that contained between the lines forming a 
right angle, the two lines are said to form an acute angle. 
The angle formed by the lines d b and a b is less than the 
right angle, because the space contained between a d is less 
than the space contained between o a : for the same reason, 
the lines o b and d b also form an acute angle. If the space 
contained between the two lines be greater than the space 
contained between the two lines that form the right angle, 

♦ It is a common error to confound thfl terms vertical and perpendU 
cular. One line u always said to be perpendicular to another line when 
the angle formed by the two Unes is a right angle. Vertical lines are 
those lines perpendicular to the horiaon, or to the muhct of the globe. 
If a yessd lie on the surfece of the water in a dead calm, having her 
masts perpendicular to her deck, the masts may be said to be verUcal , 
but if the water were agitated so as to throw the vessel at an angle with 
the horison, though the masts would stiU be perpendicular to the deck 
they would no longer be vertical lines. 
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the two lines are said to form an obtuse angle* The angle 
formed bj the lines b b and d b is greater than the right 
angle, beoanse the space contained between b d is larger than 
the space contained between b o. If the learner open a pair 
of compasses exactly half way, the legs of the compasses will 
form a right angle; if they are shut-to a little, they then 
form an acute angle ; if opened a little wider, they form an 
obtuse angle. If the extremities of the two lines forming an 
angle are joined by a third line, the figure formed by the 
three lines is called a triangle, from its containing 
three angles (Fig. 4). ^J 

In making perapectiye drawings, certain instru- 
ments are indispensable ; and one of the most essen- 
tial is a proper drawing-board, in the choice of 
which great care should be taken that the edge at the bottom 
be perfectly straight, and that at all eyents one of the sides 
be perfectly at a right angle with the line of the bottom— or, 
in other wordfl^ that the side of the board be perpendicular 
to the bottom : if not, and the pupil should nuike use of the 
T square,* his drawing can neyer be correct ; because all lines 
drawn with the T square are parailel: consequently, what- 
eyer error may exist in the drawing-board will be multiplied 
by your ruler. To be certain that you commence with a 
perpendicular line, draw, as in the following example 

* The tee^ or, as it it commoiily written, from iti form, T square, is 
a mler to wliicii ia attadied at one end a cross piece of wood ; and tidi 
cross piece, bdng made thicker than the mler itself, enables the drafts- 
man to slide it baclcwards and forwards on the edge of his board. The 
mler attached to this cross piece is exactlj at right angles with it; and 
conseqnentlj, in morUkg it along the bottom edge of the board, and 
drawing lines from it, the lines most all be parallel to each other, and 
perpendicular to tiie bottom line of the board. Now if the drawing- 
board ha?e one of its sides at a right angle with the bottom edge, by 
shifting the T square firom the bottom to the side of the board, and 
sliding it on this edge, aB the lines ruled from it will be paraUel to each 
other, and at right angles with the lines drawn from the bottom. The T 
square Is the most oonrenient and quickest ruler for drawing all perpen* 
dicular and horisontal lines. 

b2 
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rSg. 6. (Fig* ^)) with a rnler a sinughi lino, 

which is to fonn the bottom or base 
^/ line of your picture. From the point 

on this line from whioh your per- 
pendicular line, is to be raised, as at 

£,. A, mark off an equal space on each 

side, as the spaces ▲ b and a o; 
from the extremity of each of these spaces, at the points b 
and c, with a pair of compasses, at an extension of not less 
than once-and-a-half the length of a b or a o, describe two 
portions or arcs of a circle immediately oyer the point a ; 
from the point d, where these two arcs intersect each other, 
draw the line d a, which will always be perpendicular to the 
line A B, and may be continued to any length. The learner 
must be aware that in a work of this kind, illustrated by wood- 
cuts, the space for the insertion of the examples is extremely 
limited; he is therefore recommended, in drawing them for 
his own practice and improvement, to enlarge them yery 
considerably — say from four to six times the size. 

There are various other rules in practical geometry that 
the author has found useful to his pupils ; but as this is not 
a treatise on practical geometry, they are not given. The 
foregoing are introduced from a conviction that with the 
very young, they are nearly, if not quite, indispensable. 

In introducing my young readers to an elementary know- 
ledge of perspective, as the most simple definition, I should 
say that perspective is the art of representing objects at 
various distances, and is of two kinds — Aerial Perspective, 
and Linear Perspective. Atrial Perspective is the art of 
giving the appearance of distance, independent of lines. 
Claude de Lorraine is celebrated for his exquisite manner of 
representing aerial perspective : many English painters are 
also highly and deservedly celebrated for this portion of the 
art of painting, more particularly the painters in water* 
colours ; among whom, perhaps, Glover and Copley Field- 
ing have been the most successful. It is of the latter, Linear 
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Perapeotiye, that we hare to treat ; of this it may be said, 
ihat it is the art of drawing oatlines of objects from natui-e, 
of their rehitive sizes according to their distance, and of their 
apparent rarioty of form according to their position, as they 
would appear in looking throngh a sheet of gkss placed be-" 
tween them and the spectator. The reader is doubtless aware 
that all objects of the same magnitude apparently diminish as 
they recede from the eye of the spectator. In walking in a 
long street at night, the reader must have noticed the appear- 
ance of the gas lamps as they gradually recede from him : if 
the street be rery long, they will appear to come closer and 
closer together, till they apparently meet in a point;* yet 
the more distant lamps are as far apart from each other as 
those close to the spectator. The same appearance is observ- 
able in a long arenue of trees. In a long series of arches, 
the first few will show their curves wide and distinct : as they 
recede from the eye they appear gradually narrower and nar- 
rower, till in the extreme distance they assume the appearance 
of mere straight lines. To demonstrate clearly to the young 
reader that objects at a great distance seem very small, 
let him look through a pane of gla^ and imagine that this 
pane of glass were a sheet of paper, on which he had to re- 
present all the objects he sees through it : though this pano 
of glass may only be a foot square, he may see houses, ships, 
tracts of country, mountains, rivers, &c. &c. represented on 
this small space, though perfectly aware of their actual size* 

Most of my readers must have heard the term horizon 
frequently used in conversation — in such cases as *^ the sun 
is above the horizon," or, *^ the sun has sunk below the hori- 
zon," A'^ ^c. Every perspective drawing has a line running 
across it, parallel to the bottoni of the picture, to designate 
the line of the horizon, which line is called the horizontal 
line. In drawing from nature, this line is at a height exactly 
level with the eye of the draftsman ; and its position, or dis- 

* This point is termed tlie Tanishing point, and Is most Important, 
aa will be feen In our progress. 
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tanoe from tbe base of tLe picture, which is called the ground 
Iine> depends entirely on the position in which the artist 
places himself to take his sketch. In the following example 
(Fig. 6), we will suppose the lines 1, 2, 8, 4, to form the 

^, g boundary lines of the pio' 

ture. If the draftsman 
is placed in a sitting pos- 
ture, as at A, the hori- 
lontal line will be at the 
height of the line 5 ^7en 
with the painter's eye, 
and parallel to the ground 
line 1. If the draftsman 
stand up to take his 
sketch, as at B, the horizontal line will be higher, in conse- 
quence of his eyes being in a more elevated situation, and 
will be at the line 6. If, to get into his picture some more 
distant object, the artist should find it necessary to raise him- 
self still higher, as at o, upon the bank, the horiiontal line 
will also be raised, as seen by the line 7 ; or, as I have before 
stated, the height of the horizontal line depends on the raised 
or lowered position of the eye of the artist. 

In making a picture, the choice of height of the horizontal 
line is of considerable importance. To make the horizontal 
line exactly half-way between the top and bottom of the pic- 
ture, has generally a bad effect ; it appearis to cut the picture 
in half, and the perspective is not pleasing to the eye. It is 
generally considered that the most agreeable perspective is 
produced by placing the horizontal line at about one-third 
the height of the picture from the ground-line : to place it 
lower than this is generally preferable to placing it higher. 
There are painters, however, of great celebrity, who in some 
of their finest productions have placed their horizon so high 
as to be removed only one-third firom the top of the picture. 
Gaspard Poussin, Francesca Mela, Domenichino, &c. have 
frequently painted pictures with these high horizons; but the 
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Bttbjeots are peonliar, and the painters so talented, that any- 
thing emanating from their pencils cannot fail to be good. 
AU those riews that oome nnder the denomination of bird's- 
eye yiews most necessarily have the horisontal line very 
high, being taken always from some high window, tower, or 
eminence of some sort, snch as the views of London from 
St PaaVs, of Paris from the Pantheoil, &c. &c. ; but such 
views are intended more for topographical curiosities than 
for pictorial representations. 

lu order to give the reader an idea of the use of perspec- 
tive, we will commence with some object of the most simple 
form^ a square, or oblong (figures which are technically 
called rectangular parallelograms, from their opposite sides 
being parallel to each other, and the angles all right angles). 
Let the student take any rectangular object — a workbox, for 
instance ; let him place it in front of him, close to his feet, 
then bend his head slighUy forward till his eyes come imme- 
diatdy over the centre of the box (Fig. 7) : so 
placed, he will be able to see nothing but the 
simple form of the lid, it being impossible in 
this position to see either the front, back, or 
ndes. Let the student now place the box on 
the chimney-piece, the front towards him, and place himself 
abont two yards from it, and in such a position that his eyes 
shall come on a level with the middle of the front of the 
box, and exactly midway between its two sides 
(Fig. 8): thus placed, the student will see 
nothing but the front of the box, it being impos- 
sible in this position to see either the top or rides. 
The student must now place the box on a chair, 
or other support, so as to be in height about halfway between 
his head and feet, placing himself at two or three ]Pig. 9. 
jBiM distance from the object, but still in such 
a porition as to stand exactly opposite the key- 
hole of the box (Fig. 9) : he now, from the 
idbanged position, sees the top and front of the 
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box. Let the siudent now shift hb posiUon about one yurd 
to the left, leaying the box in the same sitoation; he will 
here find that he sees the fronts the top, and one dde of the 

box (Fig. 10). The student will here ob- 
serve, that according to the variation of the 
position from which he regards the object, it 
changes its apparent form. In the first two 
figures he will see that the lines are all 
paiuUel to their opposites, or, as it is commonly called, are 
in geometrical drawing; but in the third figure he will .per- 
ceive that the lines of the sides of the top converge, and that 
the lino of the top of the box at the back is shorter than the 
line of the top in front. Perspective teaches how to find the 
proper directions for these converging lines, and also shows 
kow to regulate the length of the line at the back of the box, 
so as to make it agree with its apparent diminution of nse 
to the visual organs. The same remarks apply equally to 
the lost figure. 

As another example of the use of perspective, let the 

student procure a common bowl, and place it at his feet, 

looking at it iu a (Similar manner as at the workbox in its first 

situation. lu looking at it in this position, the student will 

Fig. 11. '^^ nothing to draw but a plain circle (Fig. ll)> 

If the bowl be placed on a chair, as the work-' 

box in its third situation, the spectator being in 

the same relative position, the circular opening of 

the bowl appears of only half Its width, and a 

Fij|^. 12. portion of its outer part is seen (Fig. 12). If the 

/- ^ bowl be now placed on the chimney-piece, and 

v^ — 'y the eye of the spectator brought to a level with 
^^^ the upper edge of the bowl, none of the inside 

Fijr 13.> ^^ ^^® ^^^^ '^ perceptible^ the circle from this 

I — ! 1 point of view appearing as a straight line (Fig. 

L y 13). The student will here observe that, accord- 

N;:=x ing to the position in which the spectator is 
placed relatively to a circular objecti it takes the 
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form of a circle^ mi ellipse, or » straight line. Perspective 
teubes how to delineate the form the circle appftrenti; as- 
stunes, aocordtDg to tin point of vieir from which it is seen. 

In the preceding pages we hare introduced fonr diagrams, 
i^resenting the change of appearance a work-box, or any 
similar ohject, asrames, aa viewed from fonr different posi- 
tions. In the first and second fignree, the upper and lower 
lines of the box are puallel, as ore the upright lines repre- 
senting the sides; they are in fact of precisely the same form 
aa that they are intended to represent, the porition in which 
they are viewed presenting the nmple geometrical figure. 
The third position of the box presents the front, similar to 
the second, bnt being below the eye, the top as well as the 
front of it is seen. Now, as objects appear smaller aa thoy 
are further rnaored from the spectator, the back of tlio box 
will ^pear less than the front, and Fig. U. 

must neee«arily be represented by 
a shorter line ; hence it must be 
obvious that to dr&w the lines re- 
presenting the sides of the top, they , 
mast inoltne towards each other, 
and if continaed, would meet in a 
point, as in the annexed fignre. 

In the fourth diagram, the front of the box is still drawn 
geometrically, but from its position being again changed 
rebtive to the spectator, both the top and one side of the box, 
as well as the fron^ are vissible ; and as the lines representing 
the hack of the top and the fnrtiier angle are both drawn 
shorter than the front edge pig. is: 

and nearer angle of the box, | 

the lines drawn to represent 

the sides of the top and the ! 

side of the bottom most in- 
cline towards each other,and 
the three tines wontd, if con~ 
tinned, meet in the saiue 
point. Now these three lines, which in Figure 15 inolioe 
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towarda each otlier bo as to meet in the aame pointi ia the 
original object (the workbox) are parallel lines; and herein 
oonsists the difference between what is called Geometrical or 
^Elevation drawing, and Perspectiye drawing. In the formeri 
all lines that are parallel in the original object, are drawn 
parallel in the representation ; whereas in perspective drawing 
all representations of parallel lines incline towards each other, 
land tend to the same point. This point is alwajs placed on 
'the horisontal line, and is called the vanishing point. Thus^ 
D in the foregoing figure is the vanishing point for the lines 
ABO, and would be the point to which all lines which in the 
original object are parallel to those they represent (the side 
edges of the box) would be drawn, however numerous; this 
is exemplified by the line b, showing where the lid of the box 
shuts on. 

It is to be presumed, that before commencing the study 
of perspective, the student has already dabbled a little in 
drawing ; in which case he must now make an attempt to 
draw a little perspective 'for himself. Let him place himself 
in a chair, immediately opposite a closed door, and at a 
distance of six to eight feet, and in that position let him 
dmw the door, and the cornice if any ; if not let him sketch 
a little of the pattern of the papering above the door, as in 
lig. ), Plate I., which is a geometrical drawing of a door, to 
be put in perspective. 

Let the student now imagine a straight line passing di- 
rectly from his eye to the door, always At the same height 
from the floor — or, more correctly speaking, parallel to the 
iloor: this line would touch the door at the point a; and 
this point fixes the height of the horizontal line, and is called 
the point of sight.* But we must here proceed with the 
second figure, Plate I. '" • ^ ■» " ' ^ 

^ The student must first draw the four outer lines of thii 

* The point exactly opposite the eye of the ipectator ie always tcnned 
the point of sighti and forms the penptctive centre of a picture : when 
used as a vanishing point, it is for those lines only that are pn'-'Ulel to the ' 
imaginary straight line passing from the eye to IL , 
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door, B D Ky as in the geometrical drawing, and then 
through the point A (thd height of his eye from the grouufi) 
draw a line across his picture paraUel to the ground line, or 
bottom line of the drawing ; this is the horiiontal line. In 
looking at the geometrical drawing (fig. 1), it will be seen 
that the two lines b 0^ which represent the two sides of tho 
door, from each of them being at the same distance from tbo 
eye of the spectator, are of an equal length ; that the linet 
t> and K, representing the top and bottom lines of the door, 
are parallel to each other ; and that the lines representing the 
top and bottom of tho paneb are parallel to each other, and 
to the lines d and k also. Let the student now open tho 
door about one foot : here he will obserye an extraordinary 
difference; — ^the directions of all the horisontal lines,* as 
seen in the geometrical drawing, are now changed. Observe 
that the upper and lower comers of the door, 1 and 2, tho 
side where the hinges are fixed, remain the same as in tho 
geometrical drawing : they have not changed tbeir situatior 
but the corner 8 appears raised, and the comer 4 lowered 
making the side o of the door consequently appear longer; 
the side of the door o, from its being approached nearer tho 
eye, becomes apparently larger ; but the side b, as it remains 
in precisely the same position, remains of the same size as in 
the geometrical drawing. The student must now carefully 
notice at what particular spot on the cornice, or at what 
particular mark on the pattern of the papering, the point 3, 
marking the top of the door, appears to touch, and mark the 
spot on his drawing, as at A : from this point, through the 
point 1, marking the other comer of the top of the door, tho 
student must draw a line till it touch the horizontal line ; and 
the point l, where it touches, is its vanishing poini Now 
the student must bear in mind, that this vanishing point is 

* AU lines in a drawing that are paraUel to the horixontal line are 
called borizontaL The student most understand that the line drawn 
throngh the pobt A is the Horixontal Line, or line rqpresenting the 
horizon { and that those lines paraltel to it are only called horizontal ir 
reference to their being parallel to it. 
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the point to whieh every line of the door, parallel to the line 
of the top of the door in the geometrical drawing, must be 
drawn in his perspeotiye drawing, whether above or below 
tho horizontal line. In order to get the perspective line ol 
the bottom of the door, the student must place his ruler to 
tlio vanishing point l, and draw a line through the point 2 
till it passes nearly under the right-hand side of the door : to 
determine tho length of this line, the student must draw a 
perpendicular line from the point 3 till it meets it ai the 
point 4. The student should now, with a firm hand draw 
over the lines b, o, d, k, to make them stronger than the 
other lines ; and he will then have the external Imes of the 
door in perspective, as it appears to him from the position in 
which h&- is placed. The next thing necessary is to find the 
perspective inclinations of the lines forming the top and the 
bottom of the panels of the door— the lines b, f, o, h, i, j, 
of the geometrical drawing. To accomplish this, the student 
must mark upon the line b the relative distances of these 
lines, as at the points 5, 6, 7, 8, 9, 10; and from .the vanish* 
ing point l through each of these points he must draw a line 
till it touch the line c. Here, then, are all the horizontal 
lines of the panels of the door in their perspective directions : 
and the student will observe that the panels of the door, as 
also the framework of the panels, gradually widen as they 
approach the eye of the spectator, or, in other words, they 
diminish aa they recede from it. Having obtained the lines 
which will regulate the height of the panels, it is now neces- 
sary to determine their width. It must be obvious to the 
roadoi, from what has already been said, that the framework 
surrounding the panels must be wider on the side nearest 
to him than on the side at the greater distance. To find the 
width of the panels, the stiident must draw a line parallel to 
the horizontal line from the point 8 of the geometrical length 
of the top of the door, and measure off with his compasses 
from each extremity,. 3 and 1 1, a space equal to the width 
of the framework of the panels, aa at 12 and 13, the space 
between being obviously the width of the panfol. Frem the 
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point 11, pasfling through the point 1, a line most be ilrawn 
till it touch the hoiiiontal line, as at h ; and this point is 
called the point of distance, by which the perspective width 
of all the spaces between the perpendicnlar lines upon the 
door may be ascertained. From the points 12 and 13 two 
lines most be drawn to the point of distance, u ; and where 
these lines intersect the line d, at 14 and 15, they mark the 
perqpectiye width of the framework or panels on the top. of 
the door : from these points^ 14 and 15, two perpendicular 
lines most be drawn till they tonch the line k ; and where 
these perpendicnlar lines pass between the lines b and f, 
o and H, and i and j, they form the perjpendicalar boun- 
daries of the panels. The student must now strengthen all 
the lines of the panels, as in the Example ; and he has com- 
pleted his task,*— he has drawn the door in perspective. 

In order to make the foregoing example simple enough 
to be comprehensible to the most inexperienced, the drawing 
is confined to the fewest posmble quantity of line& The 
thickness of the door and the projection * of the framework 
round the panels has been purposely omitted, — a multiplicity 
of lines tending always to perplex the learner; but the rules 
for drawing these are the same as those already explained. 
That the student may satisfy himself that he has clearly 
understood what he has just accomplished, let him open the 
door so wide as to bring the handle of the door within a 
foot of the wall, and reseat himself in the same position. 
He now loses mght entirely of the side of the door he has 
just drawn, and the outer side becomes yisible. The point 
of sight, and conseqnently the horizontal line, is precisely 
the same, but the rushing point of the door changes sides : 
instead of being to ihe left of the artist, it is now to his right 
hand ; the whole' drawing of the door is rerersed, but the 
process of putting it in perspectire is precisely similar to 
that of the last example. It is strongly recommended to 
the student to proceed carefully and steadily to draw it in 
this altered position* 

-.- ■• '■: ■ j^ 
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CHAPTER 11. 

Thb Author, when very young, on being strongly reoom-^ 
mended by an artist, now an B.A., to draw from nature, 
replied that ho had no possibility of getting into the country. 
^' My young friend," said Mr. C , ** you hare got a 
notion, like many other foolish people^ that to draw from 
nature it is necessary to go into the country. Let me advise 
you, if you cannot find a tree to draw firom, to draw the 
plants in your mothei^s flower-pots; if yon cannot get to 
draw the outside of a house, draw the inside of a room ; if 
you are unable to find a wheelbarrow, take a coal-scuttle ; if 
cows and sheep are not to be found, draw the &mlly cat ; — 
you will find it equally improying, and it will give you the 
power ultimately of representing every object you desire on 
paper." The advice was most excellent; and the Author 
most strongly recommends it to his juvenile readers. He is 
about to lead them step by step to draw various objects in 
perspective ; and the forms selected will be the most fiimiliar 
and the best adapted to the purpose : but in the limits of a 
small work like this the principles on which certain objects 
may be represented in drawing is all that is attempted. If 
an example of a square object is given, the rules for drawing 
that square object will apply to everything of a similar form 
seen from a similar point of view. If an example is given 
for drawing a circular, octagonal, or any other form, all 
similar forms may be drawn by the same rules. Once 
clearly comprehend how to draw a circle in perspective, and 
it is immaterial what circular object is to be represented : the 
same rules apply to all, whether a plate, a tumbler, a column, 
or a dial, &c. 

One of the great difficulties experienced by teachers is that 
of making their pupils understand the manner of finding iho 
Vanishing Points and Points of Distance. For architeetur&I 
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draftameii) and those who go deeply into perspective, there 
are roles by which all the yarions points are to be found ; 
bnt they are perplexing and tedionsi unfitted for an elemen- 
tary work like this, and unnecessary for those whose object 
is rimply to acquire that knowledge of perspectire which will 
enable them to make correct and agreeable sketches from 
nature. In order to find the Yanishing Points, some teachers 
recommend their pupils to make use of an instrument called a 
moveable angle, or guiding-rule. It is an instroment of this 
form. (Fig. 16.) It is made simply of three ^Ig. 16. 
straight pieces of wood, the two outer pieces 
of which, by means of a moveable screw, opein 
and shut like a pair of compasses. The use of it 
is, to hold it at arm's length, between the spec- 
tator and the object to be represented — as, for 
instance^ the two top lines of a church tower — and, by means 
of the screw, move the legs of the guiding-rule till they follow 
the direction of the inclination of these two upper lines ; then, 
laying the guiding-rule on your paper, and placing the point 
formed by the angle over the point representing the highest 
point of the nearest corner of the tower, rule the lines in the 
direction of the two sides of the guiding-rule, and continue 
them till they touch the horijsontal line. The points where 
these lines would tonch would form the vanishing points for 
the horizontal lines on the respective sides of the tower. 

Presuming that the reader draws a littlo before attempting 
to draw from nature (and if not, he is strongly recommended 
60 to do), the author considers it far preferable for the drafts- 
man to depend rather on his eye and judgment than to make 
use of a guiding-rule or other mechanical instrument ; that 
he make his first sketch by eye, and correct it afterwards by 
the rules of perspective. 

■ 

pROBiiEM I. — Jjei the student imagine himself placed 
before a cottage, having a gable at one end and four win- 
dows in front, and let him further imagine that he is so 
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ntuated as to see both sides nearl/ equnl— that be Bfauds^ iii 

fact, nearly in a line running from tbe angle fonned by the 

lines J K to the corresponding comer. 

H-liich is hidden. (Fig. 17.) Suppose 

A to be tba plan of the house, and u 

tlic position of the draftsra&n, o ttouIJ 

represent the line drawn from the 

Gpectatot's eye to the point of sight: 

and tbe student will perceive that tbe lines d and k, tbe two 

sides of the house visible, are neither of them in tbe direction 

of this line ; consequently, that the point of sight oannot 

form the vauisbing point for any lines running parallel to 

either D or B ; and that ns these two lines are also at an angle, 

each of them must have its respective vanishing point: the 

line D irill have its vanishing point to the right, and tbe line 

a to the Icfl. 

The student, if sketching from nature, must first draw, 
according to the best of hia judgment, the first upright line, 
A, of tbe building, and sot a mark upon It at the height of 
his eye, in order to get the borizontal line. To make this' 
perfectly simple, we will suppose the real height of this line 
to be twenty feet, and that the spectator is so situated as to 
have hia eye at five feet fiom tbe ground; he must then 
measure off (torn the bottom of the line one-fourth of its 
length, which will give the height of bis eye at five feet from 
the ground; and throngb this point he must draw a line, 
U, across tbe picture, which will form the bonEontol line.* 

* The gtodcnt mutt. hero bear In mind tlist tlie height ot tlie liori- 
lonUl line depend* entirel; on the lituitioD Id Khich be i« placed. I( 
the building rrom which be U drawing atood on a rudng gnnuid, hj • 
riM onlj of lire Teet, the lioriiODtal liae would lie exautl; on ■ Hue with 
tbe hue of the building, the Bpectatot'i eje being tuppoied Are feet frou 
the ground on wLicli ha Btonds. IF, on the contrary, the tptcialor stood 
OD a lin ol fire feet, the horizontal line wonld ent the line' a in lialt, 
tiecauie, the liause being twenty feet, tha ipeutitor'i eje, being five feet 
nbove ttie apot on nliich he atpjida, would bring it to ten feet bigb. 
tf llie tpectator itood on t rii* <>f 4fte«* feet, the Ikoriiontal line would 
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From the iop of the line a the stadent must now sketch the 
lines o and d, marking their inclination towards the hori- 
zontal line as carefoUjr as possible, and he must then sketch 
the lines b and f, to determine the width of the two sides of 
the bailding. This is all that is necessary for the student to 
draw by eje^ and he must now correct his sketch by rule. 
He must first, with his T square, the use of which has been 
already described, make the line A perpendicular, so as to be 
at right angles with the horizontal line on each side, both abovo 
and below it : he must then, placing His rule upon the top of 
the line A, marked 1, in the direction he has sketched the lino 
0, rule a line till it meet the horizontal line' at o, which will 
be the vanishing point for all the horizontal lines on the left 
side of the house. From the same point 1, the top of the 
line A, following the direction of the sketched line d, another 
line must be drawn till it meet the horizontal line at the 
point H, which will be the vanishing point for all horizontal 
lines on the right side of the house. The rule must now be 
placed at the point 2, the bottom of the line A, and from it 
to the vanishing points, o and if, the lines j and K must be 
drawn, which lines represent the perspective inclination of 
the bottom lines of the house, as the lines o and d represent 
the perspective inclinations of the top lines. The lines e 
and F, determining the width of the two sides of the house, 
must now be corrected by the T square, taking care to draw 
the line b so as exactly to meet the lines o and J at the points 
3 and 4^ and the lino f so as exactly to touch the lines d and 
K at the points 5 and 0. Here let the student well notice 
these three lines, a, b, and f, which, though really of the 
same height in nature, are all dissimilar in the perspective 
drawing. The line A, from being the nearest to him, appears 
the longest ; the line b, from the left side of the house being 

be on a level with the top of the house. Practice, and attentive exami- 
nation of the works of clever artists^ will gradually teach the amateur 
a good choice of position^ upon whidi the agreeableness of Us drawing 
greatly depends. 
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narrower tban the right, is nearer to the spectator than the line 
F, and is consequentljr, though considerably shorter than the 
line A, much longer than f, the farthest removed from the eye. 
The upper part of the left side of the house is terminated 
by a pointed roof, or what is called a gable, and the pobt 
of this gable in nature is perpendicularly over a point mid- 
way between the lines a and b. The student must be aware 
that the pertpeetive centre of the side of the building cannot 
be exactly half-way between the lines a and b in the drawing, 
because that half of the building nearest to him must appear 
wider than the half that is farther off. If the centre is 
required of any rectangular parallelogram, it is found by 
Fig. 18. ruling two lines from its opposite angles, which are 
called diagonal lines (Fig. 18), the intersection of 
which denotes the centre of the figure. So in per- 
spective, — ^ihe space contained by the lines a, g, b, j, 
is a rectangular parallelogram in perspective ; and if from 
the opposite pointsf, where these lines join, as from 4 to 1 and 
from 3 to 2, the diagonal lines l and m are drawn, the point 
where they intersect at 7 is its perspective centre,* and the 
point of the gable must be drawn directly over it ; to do which 
the student must draw a perpendicnkr line n through thii 
point 7 above the line o ; and at some point on this line the 
lines forming the sides of the gable must meet. In order to 
determine the height of the point of the ^ble, the student 
must continue the line a above the point l. This line being 
the nearest perpendicular line, is the most convenient foi 
finding the height of all objects on either side of the house. 
Let us suppose the height of the point of the gable to be five 
feet above the line o ; this five feet must be set upon the line 
A, above the point 1. The student must therefore put on 
this line one-fourth of its length, as at 8, and from it (the 

* This mod« of finding the penpectiTe centre of a panUelogram by 
diagonal lines is eminently usefol in sketching iroin nature; U oftefi 
obviates Ihe necessity for a great many points and lines that would other- 
wise be needed. The student will do well to bear it in mind. 
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point 8) inile a line o to the vanishing point o, whore this 
line intersects the line m is the perspective position of the 
point of the gable, to which, from the points 1 and 3, draw 
the lines p and Q, which complete the drawing of the left 
side of the building. 

The student is here shown the method of finding the exact 
perspective height of the point of the gable ; bat in sketching 
from natoire it is qnite sufficient to choose the point on die 
line N bj the eye, and from it rule the lines p and q,*— as 
whether it is a trifle higher or lower is of little importance. 

The mode used for finding the position and width of the 
windows, is similar to that for drawing the panels and frame- 
work of the door, in Fig. 2, Plate I. From the point 1 a 
horisontal line r must be drawn, to represent the geometrical 
length of the line d in the perspective drawing;* and on tliis 
line must be measured off at each end the distance of each 
window from the side of the house, as at 10 and 13, and 
from each of these points the width of each window, as at 
11 and 12. From 9, the extremity of this line R, a line must 
be drawn through the point 5, till it meet the horisonial line 
at s; which point forms the point of distance, by which the 
width of all objects on the right side of the house is deter- 
mined. From each of the points on the line R, viz. 10, 11, 
12, 13, a line must be drawn to the point of distance, s; and 
where these lines intersect the line d (which represents r in 
perspective) they designate the perspective positions of these 
points^ from each of which a perpendicular line, as 14, 15, 
16, 17, must be drawn, till it touch the bottom line, k, of the 
building. The space between A and 14 represents the per- 

* It is immaterial to what length the line r it drawn, so that it 
be longer than the line d. The student must be aware that n, being 
the geometrical line represented in per8|iective by the line d, most 
neoenarilj he the longest. If the line a were lengthened so as to bring 
the point 9 farther to the right, bnt keeping the distances and width 
of the irindows in their rdatiye proportions, the point of distance would 
be fhrther to the left, but the intersections on the line d would be the 
same* ' « 
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sp^otire diatance between the side of the house and the first 
window; that between 14 and 15, the perspectire width of 
the fimt window; from 15 to 16 is the perspeotive width of 
the space between the two windows ; from 10 to 17 the per- 
Bpcctiye width of the second window ; and from 17 to the 
Hue F the perspective width of the space between the hisl 
window and the fiurther side of the house. It now only re- 
mains to determine the height of the windows^ and their 
respectiye distances from the top and bottom lines of the 
building. Let us suppose that the npper window is one foot 
below the line d, and that the window is four feet high ; a 
twentieth part (one foot) must be marked off on the line a 
below 1, as at 18, which will be the geometrical distance of 
the top of the window from the roof, and below this one-fifth 
of the line a (four feet), as at 19, which will be the geome- 
trical hoight of the windows, and from each of these points 
a line must be drawn to the vanishing point h. Where the 
line drawn from 18 passes between the lines 14 and 1$, and 
16 and 17, it gives the perspective drawing of the top of each 
of the upper windows; and where the line drawn from 19 
passes between the same lines, 14, 15, and 16, 17, it gives 
the perspective drawing of the bottom lines of the upper 
windows. Supposing the lower windows to be of the same 
height as the upper ones, and that they are three feet from 
the ground, these distances must be placed on the line a; 
that is to say, from the bottom, 2, of the line a, must be set 
up three-twentieths of its length (three feet), as at 20, and 
above that one-fifth of the length of a (four feet), as at 21. 
From each of these points, 20, 21, a line must be drawn to 
the vanishing point h ; and where these lines pass between 
tbe lines 14, 15, and 16, 17, they give the perspective draw- 
ing of the top and bottom lines, of the lower windows.* 

* The student should now draw in with a pen the strong lines» leaving 
the remaining linesi as well as the letters and figures, in pendl, and care- 
fully presenre his drawings, as he will find them always useful, and towards 
the end of the work they may save him much time and trouble. 
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It 18 hardly necessaiy to tell the stadent, that the dark 
lines in the plates represent only the object to be drawn, and 
that the faint lines are those nsed for finding the correct per- 
spectire. In the foregoing example, on the right side of the 
drawing, the stndent is made to comprehend a mode for 
finding the perspective distance and size of any object on the 
face of a building : the forms chosen — the windows — are 
rectangular figurecf, as being the most simple ; but the posi- 
tion and size of any object, whateyer may be its form, can 
be ascertained by the same rule. In our progress we 
shall endeavour to render intelligible the mode of putting 
a variety of forms into perspective; but, like everything 
else, it is necessary to proceed step by step, and to thoroughly 
understand one problem before proceeding to another. 

On the left side of the building the student is made to 
comprehend a mode for putting a pointed roof or gable in 
perspective ; and, mmple as it is, it is surprising the number 
of errors constantly committed by the neglect of its use. 
The author has seen'Wny puntings where the artist, from 
mere carelessness, has brought the point of the gable nearer 
to the line represented by A than to the side represented by 
B, which is most offensive to the eye. Many of the Dutch 
and Flemish ptdntings show a great deficiency in perspective 
drawing; and the great Teniers, notwithstanding his beautiful 
representations of still-life, sadly outrages perspective in some 
of his out-of-door scenes.* 

Problem II. — In the foregoing example, the mode for 
finding a point of distance is given upon a line above the 
horizontal lino: but many instances occur in drawing per- 
spective where all the lines are below the horizon ; as, for 
instance, a chess-board placed on a table, where, evon in a 
sitting position, every lino must be below the eye, or the 

* There is an entertaining print by Hogarth, the title of which I do not 
reooUecti that would amnae, and at the same time be naefol to the young 
reader: in it he hu outraged perspective as much as possible. The 
student would do well to examine it and find out its errors. 
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Squares on it could not be aeen. The atadent should place a 
chess-board before him, so as to yiew it in the same position 
as that represented in the pbte. He must first sketch, to 
the best of his judgmenti the square of the board a, b, o, o.* 
The line ▲ must be drawn oyer with a rule, to malce it per- 
fectly straight ; and parallel to it, at the distance the eye is 
above the board, a long line^ b^ must be drawn across the 
picture to represent the horiiontal line. From the point 1 — 
the nearest left-hand comer — ^in the direction of the sketched 
line B, draw a line till it touch the horisontal line b at f, 
which will be the vanishing point From the point 2 — ^the 
nearest right-hand comer of the board — a line must also be 
drawn to the vanishing poHit f. These two lines, B and p, 
represent the perspective inclinations towards the vanishing 
point of the two sides of the chess-board ; and the student 
will perceive how easily the two sketched lines are corrected. 
At the distance of from a to o, and parallel to a, a line must 
be drawn between b and d, to touch them at the points 3 
and 4. The linos a, b, o, d, represent the outer lines of the 
chess-board in perspective. In order to regulate the perspec- 
tive widths of the squares, which gradually diminish from the 
line A to o, it is necessary to find a point of distance. The chess- 
board being a square, the student will understand that the 
line B, between 1 and 3, is the perspective length of the 
line A, between 1 and 2. If the student then rule a line 
from the point 2, making it pass through the point 3, and 
continue it up to the horisontal line^ the point o, where it 
touches, will be the point of distance, and will r^ulate the 
perspective lengths of the squares on the line B.t The line 

* The dotted Unas represent e iketdi of the tqiieie of the dieift- 
boardi aa it might be made by a beginner, to abow with what fiusOity a 
ycry indilTerent sketch may be corrected by rule. 

t It is immaterial whether the line b or the line d, eadi of which 
represents the perspectiTe length of a, be taken Ibr findhig the perspeo* 
^ve distances of the squares. If the student measure oif to the right of 
the point 2 a space equal to the line a, between 1 and 2, and from its 
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A mofli now be dirided into eight parts; and from each ot 
the points of division, yix. 5, 6, 7) 8, 9, 10, 11, a line must 
be drawn to the ranishing point p. These lines represent 
the gradoallj decreasing width of the squares from a to o. 
From each of these points — 5, 6, 7, 8, 0, tO, 11— a line 
must be drawn to the point of distance, o ; and where these 
lines intersect the line b, at the points a, 5, e^ d^ «,/, g^ they 
represent the gradual decreasing length of each square from 
A to a From each of these points of intersection, a, (, c, &c. 
a line parallel to the line a must be drawn till it meet the 
line D ; and these lines, by their intersections with those drawn 
from the points 1, 2, 8, &c., give the perspectiye representa- 
tion of the whole 64 equates of the chess-board. The alter- 
nate squares are slightly shaded, to make the figure perfectly 
intelligible to the juvenile student. 

Here let it be understood, that when the four sides of the 
square, a, b, o, d, are put in perspective, if, in order to find a 
point of distance, a line had been ruled from the point 1 
through the point 4, the point at which that line would touch 
the horisontal line would give a point of distance that would 
hare produced the same result ; observing, that in this case 
the points of intersection, a, &, e, <^ &c., would have come on 
the line d instead of the line b. 

Problbm IIL— The student, in drawing this figure, 
must, according to the explanations given in Problem I., 
draw the nearest house, so Ceut as it is described, up to the 
lines lettered to a and figured to 8 ; observiog that, with a 
view of exercimng his ingenuity, the gable end is on the 
opposite side, — ^the letters and figures up to q and 8 referring 
to mmilar lines in Problem I. 

In* order to determine the perspective width of the second 

eztremttyy h, mle a line to the pobt of dlstanosy it will intersect the line 
at 4| the point determining the length of the linen by means of the horl- 
sontal line drawn fit>m the p(^t 3 of the line b. 

* It must he nnderstood that tiie dcseription here commenced, an< 
eontinned to the end of this and the foUowing paragraphi is not the 
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aud third kouaes, the same meana might bo oaed aa employed 
for determining the position and width of the windows in 
Problem I. ; that ia, a horixontal line might be drawn to the 
right of the point 1, the top of the line A, and .from any part 
of the horiaontal line to the left of the line b a point might 
be choaen aa a point of diatance ; and from it a line drawn 
Ihrough the point 8 till it meet thia horisontal line^ wonld 
giro the geometrical width of the honae between ita point of 
contact and the point 1. If two aimilar apaoea were mea* 
aured off on thia line to the rights to repreaent the geometri- 
cal width of the aecond and third honaea, and from eaoh of 
the pointa of division a line were drawn to the point of dia- 
tanoe, where these linea interaeot the line o wonld be the 
perspective widtha of the aeoond and third cottagea. If the 
reader haa thoroughly understood the First Problem, he woul^ 
now have no difficulty in putting the gables to these two 
further houses, on the same principles as those used for 
drawing the first : but the author, in a long experience of 
teaching, has found so frequently that in the slightest varia* 
tion in the application of a rule the juvenile student is apt to 
get bewildered, that, at the risk of being thought tedious, he 
will repeat the mode necessary for proceeding. 

From each of the points of intersection on the line o, that 
determine the perspective widths of the second and third 
cottages, a perpendicular line should be drawn down to meet 
the line J ; and these two lines, with the portions of the lines 
c and J lying between them, would represent the rectangular 
parallelograms of the second and third cottages, answering 
to that contained by the lines a, o, e, j, of the first. In each 
of these perspective parallelograms two diagonal lines should 

Jescription of the mode by which the gablci in thie representation are 
drawn. It if given in order to impreea on the mind of the reader what 
ne haa ahready done, and to accustom him to comprehend pertpeetiTe 
drawing by general description. The student would do weU, howsfer, 
to draw the problem on a separate sheeti accordhig to the description 
heregl?en. 
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be drawn, oorrespoiidiDg with the lines l and m in the first; 
and from their points of intersection two perpendicnfaur lines 
shonld be drawn to tonoh the line o, similar to the line v 
drawn from the point 7 to .9. The line o ruled from the 
point 8 to the vanishing point fixes the height of the first 
gable ; and as it is supposed thai all three of the gables are 
of the same height, the line o would also determine the 
height of the gables of the second and third cottages : so thai 
where the line o would meet the perpendicular lines just 
drawn, would be the points where the two sides of the gable 
must meet. From each of these points to the top of the per- 
pendicular lines right and left (corresponding to the points 1 
and 3 of the first gable) draw the sides of the gables, corre- 
sponding to the lines p and q of the first; and in a similar 
manner any nnmber of cottages with gables may be con- 
tinued on* 

Where many gables foUow in succession, as in a long row 
of houses with gable ends, or with garret or other windows 
haying pointed tops, there is a rule for putting them in per- 
specUre much more simple than the forgoing, the use of 
which, with a little extra attention, the student will fully 
comprehend. Let ns suppose that on some part of the front 
of each of these cottages was fixed a dock-dial, and let us 
further suppose the time marked upon each dial to be a quar- 
ter to twelye : the hour->hand of the dial would then be per- 
pendicular, (or so nearly so, that, for the sake of our lesson, 
we must grant it to be perpendicular,) and the minute-hand 
in a horizontal position. To represent a series of dials with 
the hands in this position would not require any additional 
points, because the hour-hands, being perpendicular, would 
be parallel to the other perpendicular lines on the face of the 
building; and the minute-hands^ being horisontal, would be 
drawn to the same ranishing point as the other horizontal 
lines on the face of the building: but if, instead of the hands 
of the dials indicating the time a quarter to twetve, they stood 
at teb minutes to five, they would then be at an angle both 
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with ihe horizontal and peipendicnlar linee of the boiUiBg. 
It has been already remarked, that all lines that aie gmum^ 
trteailp parallel are drawn in perspectire to the same yaniah- 
ing point. Now if the hands of all these dials stand precisely 
at ten minntes to five, all the minute-hands mnst be parallel 
to each other, and all the honr-hands mnst also be parallel, 
and certain points must be found by which the directions of 
the lines representing these hands may be drawn. The 
minute-bands of the dials pointing to the figure ten, the 
lines representing them mnst necessarily run upwards from 
the horizontal line, and some point must be found to repre- 
sent them aboye it; but where, on the contrary, they point to 
the figure fire, they would run downwards, and some point 
must be found to represent them below the horizontal line. 
These points are to be found on a line perpendicular to the 
horizontal line, either above or below it, and passing through 
the vanishing point. 

As it would be with the hands of a series of dials just 
described, so is it with the lines corresponding with p and q 
in a series of gables, these lines being at an angle both with 
the perpendicular and horizontal lines of the building and 
with each other. By finding the respective vanishing points 
for these two lines, the student will not only be enabled to 
find the perspective directions for an infinite number of 
gables, but in drawing them they determine the perspective 
width of each building. 

To proceed with the drawing, which we left with the first 
house completed, as in Problem I. to the letter q and figure 8. 
Through the vanishing point a a long line r must be drawn 
perpendicular to the horizontal line, above and below it ; and 
the line P of the first gable must be continued upwards till it 
meet the line r at s, which will be the vanishing point for 
all the lines forming the left sides of the gables ; all of which 
lines the student is aware are geometrically parallel. The 
line % the second line of the first gabl^ must then be con* 
tinned downwards till it meet the line r at t, which will be 
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ihe yanishing point for all the lines forming the right sides 
of the gables. From the point 9 a line must be drawn to 
the yanishing point s, which will give the perspective direc- 
tion of tiie first line of the second gable : and where this line 
at 10 intersects the line o (which drawn from the point 8 
regulates the height of each gable), it determines the point 
where the two lines of the second gable meet ; and from it 
a line must be drawn to the vanishing point t, which gives 
the perspective direction of the second line of the second 
gable. Where this line intersects the line o, which gives the 
perspective height of all the lines from which the lines of the 
gables are drawn, it determines the perspective width of the 
second cottage, and from it the third gable is drawn pre- 
cisely as was the second from the point 3. Bj the same 
process a fourth, fifth, or more gables may be drawn, at the 
will of the artist; the three given are quite sufficient to 
enable the student to comprehend the rule. But one of the 
most important features of this mode of representing the 
gables, is the facility and accuracy with which the perspec- 
tive direction of the sloping line of the roof from the point 5 
on F is drawn. It is a common error to draw this farther 
line T parallel to the line p; but the student will readily 
perceive, from the example before him, as also by looking at 
nature, the inaccuracy of so doing — the further line v sloping 
much more than the line p. From the point 9, the point of 
the first gable, draw the line u to the vanishing point h ; 
this ^ves the perspective direction of the upper line of the 
roof : then from the point 5 draw the line v to the vanishing 
point b; and where this line intersects the line u at 11 is a 
point corresponding to the point 9 on the line p. From each 
of the points of the second and third gables a line must be 
drawn to the vanishing point h, to give the direction of the 
upper lines of the roofs of the respective cottages, which 
completes the drawing. These additional points, s and t, 
are found to be valuable in various ways, as will bo shown 
in our progress onward : they greatiy facilitate the findiug, 

2 
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the posiiioiui of chimneys or windows on doping roob 
of houses, of towers or soires on the sloping roofs of 
churches, &o. 

The student will percoiye that diagonal lines are put on 
the gahle end of each cottage, and that perpendicular lines 
have heen drawn from their points of intersection (the per- 
spective centres of each gahle end). This is done to demon- 
strate to the student that the mode of finding the points of 
the gahles by means of the two vanishing points a and t 
produces the same result as that of finding them by means 
of the diagonal lines; the perpendicular lines drawn from 
the intersections of the diagonals passing directly through 
the points of the gables found by the vaniBhing points a 
and T. 

Problbh IY. — In a note in a former part of this work, 
we drew the attention of the student to the advantage he 
would find from using the diagonal lines. In sketching from 
nature, it is rarely possible — ^neither is it necessary — to have 
the actual measurement of the objects to be represented;' 
most of the relative proportions of one object with another 
must depend on the eye of the artist ; but if the position and 
form of any one object be carefully drawn on one part of the 
fiux3 of a building, the position and form of any similar object 
in a corresponding part may be found by means of the diagor 
nal lines. The skeleton of the house is drawn in the same 
manner as in the last problem and Prob. I. For the< advan- 
tage of having the references distinct, the figure is drawn 
rather larger ; in consequence of which the vanishing points 
are out of- the picture, but they are referred to in the first 
and third problems as G and H ; and the student in making 
his drawing must necessarily have them. The points to 
which the figures referred in the former problems, being un- . 
necessary for our present purpose, are not marked ; and the 
references by figures here given relate only to the new rule 
about to be explained. 

The student must firsts as before described (Prob. I*). 
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draw all tlio lines of the house, with their letters A b, &c. 
for reference, np to the letter a, marking the respective 
ranicMng points of each side, a and h. This done, he 
mnst sketch the position and size of the first window on the 
gable end of the house, and then with his T sqnare draw 
correcdj the lines 1 and 2, carrying them a little above and 
below the lines he has sketched for the top and bottom of 
the window. Now in order to get the relative distance of 
the second window from the line e that the first window is 
from the line A, it is necessary, from the point 8, where the 
line 1 intersects the diagonal line L, to draw a line to the 
vanishing point o. This line intersects the other diagonal 
line M at 4 : and through this point of intersection 4 draw a 
perpendicular line 5. The point 4 on the diagonal m cor- 
responds with the point 3 on the diagonal l, and the line 5 
drawn through it is at the same relative distance from the 
line B that the line 1 of the first window is from the line A. 
To find the relative perspective width of the second window, 
from the point 6, where the line 2 of the first window inter- 
sects the diagonal l, another line must be drawn to the 
vanishing point o : and the point where it intersects the dia- 
gonal M at 7 corresponds with the point 6 on the diagonal L ; 
through this point 7 another perpendicular line (8) must bo 
drawn, which corresponds with the line 2 of the first window, 
and the space between the lines 5 and 8 represents, relatively 
to its perspective distance, the same as that between the lines 
1 and 2. The ruler must now be placed on the line 1, at that 
point denoting the top line of the window, as a 9, and from 
it a line must be ruled to the vanishing point G : this will 
correct the original sketched line of the first window; and 
when it passes between the lines 8 and 5 it will represent the 
top line of the second window. The ruler must now be 
placed at the point on the line 1, that denotes the position 
of the bottom line of the window ; and from that point a line 
drawn to the vanishing point g will give, where it passes be- 
tween, the lines 1 and 2, the bottom line of the first window 
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and where it passes between the lines 8 and 5, the bottom 
line of the second. 

In the first window, just drawn, the perpendioalar lines 
forming the sides intersect the diagonal line l, as at 8 and 
6 ; and consequently the corresponding points on the diagonal 
line M are found easily, by ruling at once from these points 
to the yanishing point a. But it happens sometimes that 
the windows are so situated on the face of a building, that 
their sides neither intersect nor touch the diagonal lines. In 
order to point out the mode of proceeding when the windows 
are so situated, we will take the other side of the building. 
We will suppose a window to be in the situation of that 
represented in the engraring near the line a, between that 
line and f : this being sketched, the diagonal lines w and 
X must be drawn. The student will here perceiye that neither 
of the upright lines of this window touch the diagonal lines ; 
the student must therefore with his T square, continue them 
upwards till they meet the diagonal line x at the points 11 
and 12, and from each of these points draw a line to the 
yanishing point n. Where the npper line intersects the 
diagonal line w at 18, is a point corresponding with the point 
11 on the diagonal line x; and where the lower line intersects 
the diagonal line w at 14, is the point corresponding with the 
point 12 on the diagonal line x. From each of these points 
(13 and 14; a perpendicular line must be drawn downwards; 
and the space between these two lines represents the perspec- 
tiye width of the second window, at its perspectiye distance 
from the line f, corresponding with the distance of the first 
window, from the line a. The upper and lower lines of the 
second window are found, as on the other side of the house, 
by continuing the lines of the top and bottom of the first 
window to the yanishing point H. 

Let us now suppose that on the roof there are two garret 
windows^ situated immediately oyer the two windows just 
drawn, of the same width, and each window haying a pointed 
root To find their width and position, the upright lines of 
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the windows just drawn mnsi be continued np through tho 
line D, which will form their ndes. Let anj point on the 
nearest of these upright lines be chosen, as at 15^ to fix their 
height (the mode for getting a fixed height would be the 
same as that explained for getting the height of the gables^ 
Problem I. 8, o), and from it rule a line to the ranishing 
point H ; thiS) crossing the upright lines already drawn, will 
^TO the rectangular parallelograms of tho garret windows 
in perspectiye ; and as there are only two garret windows, 
and consequently only two pointed roofei, to be drawn, the 
readiest Wliiy will be to find the situation of the points by 
raising perpendicular lines from the intersection of the dia 
gonal lines of each parallelogram. The pointed roofs of these 
two windows are here drawn, and the lines used for finding 
them left; but it would be quite superfluous again to go 
orer the explanation of drawing them. In order to find the 
side of the first garret window, it is necessary first to draw a 
line from the point of the gable to the yanishing point o, as 
also from the point 15 to the same yanishing point, which 
lines will represent the perspectiye direction of the upper and 
lower lines of the roof of the garret window,— and which, the 
student must understand, in the real object are parallel to 
the horisonial lines on the gable side of the house. To find 
the points where these two lines termmate on the roof of tho 
house^ will require a little attention : the rule \b similar to 
that employed for finding the directions of the gable in 
Problem III. The student must first find the yanishing 
point for the line p of the gable of the house. The lines of 
each*of the ndes of these windows, where they touch the 
roof^ are in reality parallel to the line P of the gable (because 
the whole side of the roof is a uniform slope), and must con- 
sequently yanish to the same point ; therefore, from the point 
10, where the upright line of the window touches the lower 
line of the roof of the house, a line must be drawn to the 
yanishing point 8 ; and where this line intersects that drawn 
from the point 15 to the yanishing point o at 17» is the point 
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marking the spot where the lower line of the roof of the garret 
window touches the sloping roof of the house. To find the 
point where the upper line of the roof of the garret window 
touches the sloping roof of the house, is a little complicated ; 
and to render it quite clear, an additional figure is introduced. 
Fig. 2 is drawn up to the point marked 17 of Fig. 1. The 
window here drawn contains the lines of both bides, as if it 
were transparent. The student will observe that the point of 
the front of the gable comes directly on a line> exactly mid- 
way (perspectiyely) between the two sides ; consequently, the 
point at the back must come on a line midway between the 
sloping lines on the roof forming the two sidos; from the 
points d and 1, two lines have been drawn towards the yan- 
ishing point 8. Where the line drawn from the point 3 
meets the line drawn from the point of the gable 5 to the 
vanishing point a at 6, is the point where the two sides of 
the roof join ; and a line drawn from the point 6 to 4 will 
complete the drawing of the first garret window. The student 
vriU observe, that where the line drawn from the point 1 to 
the vanishing point 8 intersects the line drawn from the 
point 7 to the vanishing point a at 8, the lines forming the 
triangle 1» 7, 8, represent the &rther side of the window, and 
correspond with the lines forming the triangle 2, 0, 4, the 
near side; the lines forming the triangle 4, 8, 6, represent 
the form of the gable on the sloping roof of the house, and 
(jorrespond with the linea forming the triangle 7, 5, 9. The 
garret windows in the drawing (Fig. 1) must now be com- 
pleted, in the manner described in Fig. 2 ; and the highest 
line of the roof of the house, v, with the extreme line of the 
slope, V, drawn to their respective points, as in the preceding 
problem (III.) ; and this figure will be finished. 

The rules given in this and the preceding plate will be 
found useful for drawing the divisions of tiles or slates on 
the roof. In Fig. 8, that portion only of the drawing of the 
house is introduced necessary for the purpose. The lines 
A^ 0, D^ F, p, u, V, are drawn as before described. From 



PBRfiPEGTITB FOR STUDENTS. 83 

the point of the gable a horizontal line must be drawn to the 
left, to represent the geometrical length of the perspectiye 
line u ; this geometrical line must be diyided into as many 
eqnal ports as there are tiles in each row, and a point of dis- 
tance fonnd, to give the perspectiye positions of these seyeral 
diyisions on the line u. These being found, a line mast be 
drawn through each from the yanishing point s to the line d, 
which will giye the correct perspectiye direction of the diyi • 
sions of the tiles or slates. From the point a, a horizontal 
line must be drawn to the right, to represent the geometrical 
length of the near half of the line o ; and this geometrical 
line must be diyided into as many equal parts as there are 
rows of tiles on the roof, and a point of distance found to get 
the perspectiye positions of these points on the near half of 
the line a These diyisions, howeyer, are required on the 
line p, and from each point of intersection on o a perpendi- 
cular must be drawn till it touch the line p, and from each 
point of contact a line must be drawn to the yanishing point 
H, which, by their intersections with the lines drawn between 
u and D, giye the relatiye forms and positions of the different 
tiles ; as the lines crossing each other in Prob. II. represent 
the 64 squares of the chess-board. The tiles may be of yarious 
forms ; but we do not attempt to do more at present than 
poiht out the mode of finding the perspectiye distances. The 
student may easily, on these, draw any form of tile that may 
happen to haye been used, as in the example just giyen. 

The rules employed in this problem will be found ex- 
tremely useful ; the positions of aU the objects in Fig. 1 are 
found without the necessity for using a point of distance, the 
diagonal lines answering for that purpose: they produce 
equal correctness, and saye time and labour. The rule for 
finding the triangle 8, 6, 4, in Fig. 2, will be found useful 
in drawing roofs of buildings, where the pointed ends slope 
back as well as the sides ; a mode of construction yery com- 
mon in old buildings, especially abroad, and not unfrequently 
met with in the roofs of country churohest 

C 8 
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Before proceeding to the foUowiog pagea^ the author 
strongly recommends the student to choose certain familiar 
articles composed of straight lines, and endearour to put 
them in perspectire^ according to the roles already explained* 



CHAPTER III. 

It is now necessary to advance a step further. We trust the 
directions for drawing the foregoing problems will be found 
sufficiently clear to enable the young student to draw the 
superficies of any object of simple form Tepresente^l by 
straight lines : thicknesses, such as the width of objects, 
like windows, doors, &a, have been purposely omitted in 
the preceding problems. The rules for drawing these 
thicknesses are the same as those employed in drawing the 
superficial forms, but demand a considerable number of 
additional lines; these would tend seriously to embarrass 
the student, from their complication : it is therefore thought 
advisable to postpone this portion of our work, till the reader, 
by gradually accustoming himself to this mechanical draw- 
ing, will be less liable to become perplexed with a multi- 
plicity of lines. We will therefore proceed with some rules 
necessary for drawing curves in perspective; and, as the 
most simple, we will commence with the circle. 

Let us suppose that a series of semicircular arches were to 
be drawn in perspective. We trust that the reader has so 
far profited by the foregoing examples, that he would have 
no difficulty in finding the width of each arch, the width of 
each column, pilaster, or pier between the arches, and their 
gradations pf height. All this can be accomplished by the 
use of a common ruler, because it can bo done by means of 
straight lines : but no ruler has yet been invented that will 
enable the student to draw the changes of forms taken by 
curves in perspective. The mode of proceeding is, first to 
draw geometrically the curve intended to be represented in 
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penpeotiye, and ibrongli this geometrical figure to draw in/ 
certain directions Tarions straight lines^ that shall intersect 
or toneh one another in certain points of the ennre ; to pat 
these straight lines in perspeotire which will change the 
rehitiTe positions of the yarions points^ and through them, 
hj handy to draw the cnrre in perspectiye. In thb 1%. 19. 
diagram (Fig. '19) for instance, we haye a circle t7^ 
drawn ; and in order to find certain points in this 
circle, that will enable ns to put it in perspectiye, 
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it is enclosed in a sqnare; and the student will perceiye that 
the drde teaches at foar points of this square, exactly at the 
points of contact of the two cross lines. Nothing can be 
more simple than to pat the six straight lines of this diagram 
in perspectiye ; which, when done, would famish four points 
through which the cunre line forming the circle in perspec- 
tiye most be drawn. But four points are not found sufficient 
for the representation of a circle in perspectiye; we must 
therefore find some additional points, by adding llg. 20, 
to the straight lines already drawn, two diagonal 
lines (Fig. 20). The student will here obserye that 
these diagonal lines intersect the line of the circle 
at four other points, exactly midway between those in the 
former diagram. Let us now proceed to construct the figure. 
Problem Y. — ^The student ought now, without assistance, 
to be able to put in perspectiye the square, the diagonal lines, 
and the perpendicular and horisontal lines that pass through 
the centre ; but that no error may by possibility occur, we 
will giye him a little aid. First, below the ground line, o( 
any size that may be required, he must construct a geome* 
trical figulw similar to the second diagram giyen in the 
preceding paragraph, and taking the upper line of the square 
of this diagram for his first line, draw the square in per- 
spectiye;* then from the opposite comers draw the two 
diagonal lines : from the point 1 draw a line to the yanishing 

* By referring to the drawing of the chera-board. Problem II., the 
manner of drawing the square in perspective will be found. 
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pointy snd throqgh the ceniie of tho sqnaie (wheie the 
liagoiuJ linei intevBeot) diaw a horiionittl line aoroai^ from 
the line d to the line n^ to the points 4 and 2 The student 
will heie peroeiye that he has pot in penpeotiye the atiaight 
Hnsi contained in the aeoond diagram abore^ and found the 
four painU contained in the first: vis. the points marked 
I9 2, a, 4 of the geometrical drawing here giren. It was 
ohserred, in the foregoing paragiaph, that certain straight 
lines must be drawn, that shall intersect or touch one another 
at certain points of the cunrci &c. Now the student will 
perceive that the diagonal lines drawn in the second diagram, 
though they intersect the line of the circle, have no points of 
intersection with auy other straight line% and that therefore 
these diagonal lines in the perspectiTe drawing in this stage 
are quite useless: in order, therefore, to find the points 
where the dragonal Hues intersect the circle, we must have 
two additional straight lines. In the square of the geome- 
trical drawing on each side, through the points where the 
diagonals intersect the circle, draw a line running from the 
top to the bottom line of tho square, as tho lino A passing 
through the points and 7, and touching the bottom line of 
the perspective square at 9, and the line b passing through 
the points 5 and 8, and touching the bottom line of the per- 
spective square at 10. From each of these points 9 and 10 
a line must be drawn to the vanishing point ; and where the 
line drawn from the point 9 intersects the first diagonal, it 
gives a point corresponding with the point 6 in the geome- 
trical drawing ; where it intersects the second diagonal line, 
it gives a point corresponding with the point 7. In like 
manner the line drawn to the vanishing point from the point 
10, at its intersections with the diagonal lines, gives two 
points corresponding with the points 5 and 8 of the geome- 
trical drawing. 

The perspective positions of the whole of the eight points 
being thus found, the student must carefullj draw the curve 
to represent the circle, touching the points 1, 2^ 8, 4, and 
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passing, through the pomts 5, 6, 7, 8. This mode is generally 
fonnd suffiment for all ordinary purposes ; hut where circles 
are required to he drawn in perspectire of very large di- 
mensions, more points of intersection may he found in the 
geometrical drawing : these do not at all increase the diffi- 
culty, on the contrary, the curve line is drawn with more 
ease and accuracy ; hut the multiplicity of lines would be apt 
to puade the student, and, as we hefore remarked, the fore* 
going is quite sufficient for all ordinary purposes 

' Let us suppose that the cirde just drawn represents the 
spot on which a column is to be erected, and that a row of 
these columns is to be built; that the columns are to be 
distant from each other exactly their own widths and that 
the circle is marked on each spot where a column is to be 
erected. In order to represent this in perspective, it is first 
necessary to find a point of distance : this must be done by 
the same rule employed in Problem It. (the finding the 
point g). The student must first find the proper distance for, 
and afterwards draw, the perspective square in which the 
circle is to be drawni To find the distance, he must measure 
off on the ground line, and on the opposite side to where he 
has fixed his point of distance, two spaces of the width of the 
geometrical square; and from each point of division, 11 
and 12, a line must be drawn to the point of distance o. 
Where the line drawn from the point 11 intersects the line 
D at 18, it gives the perspective distance between the two 
circles; and where the line drawn from the point 12 inter- 
sects the line d at 14, the space between that point and the 
point 18 represents the left side of the square in perspective 
in which the second drde is to be drawn. From the points 
J 8 and 14 two horizontal lines must be drawn to touch the 
line B at the points 15 and 16. These two lines, with 
the portions of the lines d and s between their extremi- 
ties, form the four sides of the square in perspective in- which 
the second circle is to be drawn. From the points 18 to 16 
and 14 io 15 draw two diagonal line% and through their 
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points of iDtenection draw a horizontal line botween the 
lines D and B. The line running from the point 1 of the 
first square, in passing through the bottom and top lines of^ 
the second, gives the points corresponding to the points 
1 and 3 in the first The line running from the point 9 of 
the first square, where it intersects the diagonals of the 
second, gires the points correspondbg with the points 6 and 
7 of the first : in like manner, the line running fitom the 
point 10, at its intersections with the diagonal lines of the 
second square, gives the points corresponding with those 
marked 5 and 8 in the first ; and the horisontal line passing 
through the centre of the second square, giYea^ at its points 
of contact with the lines d and b, points corresponding witli 
the points 4 and 2 in the first. The whole of the eight 
points being thus found in the second square, it ren^ains only, . 
as before described, to draw the curve line through them, 
which will represent the perspective position and form where 
the base of the second column is to be placed. By continuing 
in this manner, a third, fourth, or any number of circles may. 
be drawn at their perspective distances : the two given are 
quite sufficient to illustrate the rule. 

It may here be well to remark, that every circle correctly 
drawn in perspective forms a perfect ellipse^ whether, from 
the position from which it is viewed, it appear broad or 
narrow. By those who understand perspective but imper- 
fectly, this is frequently denied: and their disbelief arises 
from their mistaking the middle horizontal line for the axis 
of the ellipse, whereas it simply divides the circle into its 
perspective halves. If all the lines serving to draw the curve 
were to be erased, and the curve left ; if its proper axis (a 
long straight line, that divides it longitudinally into two equal 
parts,) wore to be found, it would show that the curve fonpa 
a true ellipse. 

Problbm yL*-By the application of the same rule as that 
explained in the foregoing problem, with a little variation 
in the manner of employing it, an arcade or snocession of 
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13 and 14, and 16 and 17, are found as in Fig. 1 ; and the 
stndent must now find, by drawing a perpendicular line 
diyiding the arch into its perspective halves,* the point cor- 
responding with the point ID of Fig. 1, and from it draw a 
line to each of the points 13 and 14. The line o, where it 
intersects the diagonal lines of the half-square in perspective, 
will give the points corresponding to the points a b in the 
plan at the side, through which to draw the curve, and in its 
possage towards the vanishing point would give the corre* 
spending point for every arch. In the example here given, 
those lines only are used that are absolutely necessary for 
the explanation of the rule ; the student will do well to draw 
the whole figure with the five arches on this plan. 

Problem YII. — ^The reader has, doubtless, at one period 
or another, been in some place where he has seen a row of 
arches straight before him, such as the Burlington Arcade, 
the side aisle of a church, &c. Let him suppose, then, that 
he is standing before a row of arches, and in such a position 
as that the point of sight (in this case^ also the vanishing 
point,) bo exactly in the middle, between the two ades of 
the arch, 

Fijg. 1. The student must first draw the elevation of the 
first archway : this is so extremely simple, that it scarcely 
needs any directions. Having drawn the external lines, 
a, by e, the ground line, and the horizontal line, draw the 
sides of the archway a and b, up to the points 1 and 3 (from 
where the curve springs), and draw a horizontal line between 
these two points : from the centre of this line, at the point 5, 
with a pair of compasses describe a semicircle from the points 

* The stadent, it is to be hoped, recollects that the centre of any 
rectangnlar parallelogram in perspectire is foand bj the intersection of 
its diagonal lines. Tlie fignres 6, 7» 13, 14, represent the four comers of 
a rectangolar parallelogram in perspective, as do also the figures 13, 14, 
16, 17, and 6, 7, 16, 17. If the student, in any one of these, draw two 
diagonal lines, as from 7 to 13, and from 6 to 14, and thronga this point 
of intersection draw a perpendicnlar Une to f, it will give the point (19) 
quired. 
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1 and 3. From each of the points 1, 2, 3, 4, draw a line to the 
vanishing point* The student must now on the line o (drawn 
from the point 1 to the vanishing point), mark the distance 
of the second arch from the firsts as at 6, and from this point 
draw a perpendicular line till it touch the line d, at 7* From 
the line ▲, through the point 7, draw a horizontal line, till it 
touch the line b ; and from the point 8, where it intersects the 
line F, draw a perpendicular line to meet the line b at 9. The 
points 6, 7> 8> 9, are the points of the second archway, cor- 
responding with the points 1, 2, 3, 4 of the first Draw a 
horizontal line between the points 6 and 9; i^nd from the 
point 5 draw a line to the vanishing point : where this line 
intersects the lino 6 to 9 just drawn, at 10, with a pair of 
compasses open to the distance of from 10 to 6, or 10 to 9, 
which are equal, describe another half-circle ; this completes 
the second archway. 

We will suppose the archways to be equidistant from each 
other, and that the distance between each is a space equal to 
from ▲ to B. In order to find the relatire distance the third 
arch appears from the second that the second appears from 
the first, we must find the point of distance, which may be 
found in a similar manner to that employed in the Problems 
II. and y. From the point 4, passing through the point 7, 
a line must be drawn till it meet the horizontal line; the 
point of contact is the point of distance. To the right hand, 
from the point 4, two spaces must be measured off on the 
ground line, each equal to the space between a and b, as at 11 
and 12 ; from each of these points a line must be ruled to the 
point of distance, and where they intersect the line D they 
give the points determining the perspectiye distances of the 
third from the second arch at 13, and the fourth from the 
third at 14. The mode of drawing the third archway is 
similar to that employed for the second, with this difference 
only, that the perpendicular line must be drawn up from the 

* Thii point hM ahreadj been settled to be pUoed midway between 
the two eidei of the arch. 
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|v)ii!t 1 9 on D to tbe line o ; whereaa the second aroh was 
commenced bj drawing a perpendicular line down from the 
point 6 on to the line d. To draw the third archwaj, 
raise a perpendicular line from the point 13 till it meet the 
line o at 15 ; from 15 draw a horisontal line till it meet the 
line B at 16; from 16 draw down a perpendicular line to 
meet the line f at 17 ; draw a horizontal line between 15 and 
16, and from the point midway between them describe a 
third semicircle; this completes the third archway. The 
fourth is drawn in a similar manner, commencing at the 
point 14 ; and a fifth, sixth, or indefinite number, may be con- 
tinued by the same rule. 

If, however, instead of being placed exactly in the middle, 
between the two sides ▲ b of the archway, the spectator had 
placed himself a little on one side — as opposite the point 
marked o on the horisontal line, the arches would have had a 
very different appearance. Viewed from this position, more 
of the left side of the inner archways would be yisible, 
and the right side of the first archway would entirely exclude 
the view of the right side of the inner ones. The appearance 
of the archways, as seen from this position, would be as 
represented in Fig. 2. 

In this example there ar^ neither letters nor figures of 
reference : the mode of drawing it is exactly similar to that 
employed in Fig. 1, the position of the yanishing point only 
being altered. The student will observe that the right side 
of all the inner arches is hidden by the first, and that a por- 
tion only of their semicircles is seen ; nevertheless, it is best 
to complete each archway in the drawing, to insure correct- 
ness ; and this would be more necessary if it were drawn in 
oblique instead of parallel perspective. A few of the lines . 
are left, to assist the student in his drawing the figure. 
Fig. S we shall have to consider in a more advanced part 
of the work. 

Problbm YIII.— -In the introductory portion of this 
workt it will be recollected that some observations were 
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made respecting ciroular objects ; and the yarioiis fonns they 
took) according to the podtiona from which they were seen, 
was familiarly explained by the example of a common bowl. 
It has already been remarked^ that all perspective represen- 
tations of circles form perfect ellipses;* but the width of 
these ellipses raries according to the distance the drcular 
form is placed abore or below the eye of the spectator. To 
illustrate this, a oolnmn, composed of five distinct pieees, is 
chosen, and the spectator is supposed to view it from such a 
position as to bring the vanishing point (p) exactly in the 
centre of the column, and midway between the top and bot- 
tom. The student will understand that the joints of a circu- 
lar column are circular, like the top and bottom, and that the 
forms of the curves of the joints vary in appearance accord- 
ing to their distance above or below the eye of the spectator. 
The student will observe that the curve or ellipse a, the base 
of the column, from being at the greatest distance below the 
eye, is much broader than the curve B, representing the first 
joint ; that the second joint of the column o, from its being 
exactly level with the eye, forms only a straight line ; for if 
the student imagine, that instead of this joint he had before 
him a thin circular plate, from its being exactly, level with 
his eye, it would be impossible to see either its upper or 
lower surfjEice, and consequently could only be represented 
by a straight line. The curve d, from being the same 
height above the eye that the curve b is below it, forms 
a precisely similar ellipse; and, for the same reason, the 
ellipses a and b are also similar : this the student will readily 
perceive by turning the example upside down. The curves 
D and B, from being above the eye, show the upper half of 
the curve ; the curves b and a, from being below the eye, 
show the lower half. 

In order that the student may fully comprehend the dra^v 

* The only exception U where the cunre comet , as in the Joint o of 
this figure, exactly on a level with the eye of the spectator, in which case 
it is represented by a straight line. 
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ing of this problem, lei him oat fire sqaare pieces of card, 
and draw on the face of eaoh of them a figure similar to the 
diagram represented in the plate ; and through each card, at 
the points a, 5, e, <^ and 1, 2, 8, 4, 5^ 6, 7, 8, pierce a hole, 
as also through the point at the centre. This done, let him 
place the cards one over another, so that the various points of 
each card shall lie under and oyer the corresponding points 
of the others. In this position of the cards, let him put a 
piece of stick or wire, the length of the column, through the 
centre holes^ and separate the cards on this stick to an equal 
distance one from another, always keeping the corresponding 
points on the cards in the same relatiye position. If the 
student were now to put a straight piece of wire (a common 
knitting-needle will answer the purpose) through any one of 
the points of the top cards, and holding it peipendicular, 
were to push it downwards, it would pass through the 
corresponding holes in the four cards underneath. By 
clearly understanding this, the student will find his progress 
through the problem greatly facilitated. 

The student must first draw the square, and find the points 
in perspective, corresponding to the points in the diagram, 
for drawing the curve of the base of the column. This Is 
fully explained in Problem Y., with this slight variation, 
that the vanishing point in this drawing is placed in the 
middle of the object to be represented, instead of at the side : 
this done, he must letter and figure the several points to 
correspond with the letters and figures on the points in the 
diagram, as tbe points a, 5, c^ d^ 1, 2, 8, 4, 5, 6, 7, 8. 

From the points d and e draw two perpendicular lines, a 
and H, each four times the height of the side of the square 
of the diagram, marking on each line the divisions of each 
fourth, as at the several points marked e and J,* and draw 

* Tbe fftadent miut miderstand that the same figaree and imoH 
letters are employed as r eferences for the corresponding pohits in eadi 
of the squares, and that the seferal squares, with theur first Ime and the 
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a boricontol line between the lines a and h, from each pointi 
e to dy up to the top. The first three of these horisontal 
lines, B, 0, and d, represent the first line of the three squares 
in which the ouryes to represent the joints are to be drawn . 
the fourth line, b^ representa the first line of the square in 
which the ounre to represent the top of the column is to be 
drawn. From each of the points o d^ the extremities of the 
lines B, D, B, a line must be drawn to the ranishing point f, 
as the lines j, k, l, m, n, o.* 

By reference to the cards, in the position before described, 
the student will perceive that the circles drawn on them are 
in a similar position to that of the top and bottom, and the 
three joints of the column; and that a perpendicular line 
passing through any one of the points, representing certain 
points in the circle on the top card, would pass through thq 
corresponding points in the cards beneath. So is it in the 
perspective drawing ; the corresponding points in the several 
perspective squares lie exactly one over the other, and will 
be found by means of perpendicular lines. 

From the point a of the first square a, a perpendicular 
line p must be drawn till it meet the line J of the square b 
at a : and from the point h of the square ▲, a perpendicular 
line n must be drawn till it meet the line K of the square B.at 
h ; by drawing a horizontal line between these two points 
a and h (square e), the square e will be completed. The 
student must here understand that the several lines J, l, and 
N, drawn from the points d to the vanishing point, represent 
the perspective directions in each of the squares b, d, and 
E, of the line d — a of the diagram ; and that the line p is 
the perspective representation of the wire passing tl^rough 

carve drawn within tliemi are alike desisnated by their respectiTe letters, 

A| B, C, Dy B. 

* The middle joint being represented by a atraight line, no points 
can be required on it. It will only be necessary to determine its per** 
spective width, which will be dene In determining the width of the othsf 
corves. 
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die points a of the cards : oousequenUy, where tbe line p 
intersects the lines n, l, and J, it gires the perspectiye posi- 
tions of the points a in the several squares b, d, and e. In 
like manner the lines k, m, o, running from the point c to 
the vanishing pointy represent the perspectiye directions in 
each of the squares of tlie line c^ of the diagram ; and the 
line B is the perspectiye representation of the wire passing 
through the seyeral points b of the cards : consequently, the 
points at which this line intersects the lines K, M, and o, are 
the perspectiye positions of the several points h in the respec- 
tive squares B, d, and b. The student must now draw a 
horiiontal line from the points a to b^in each of the squares 
B and J> ; and then, in each of the three squares b, B, e, he 
must draw the diagonal lines from the points dtob^ and from 
a toe* 

From the point 7 (square a), the point designating the 
extremity of the perspective arde to the left, a perpendicular 
line 8 must be drawn till it meet the line J (square e) ; and 
from the point 3, the extremity of the perspective cirde on 
the right, a perpendicular line T must bo drawn to meet the 
line K (square b). These lines s and t, represent the two 
sides of the column, and are the perspective delineation of the 
wires passing through the holes 7 and 3 of the cards : conse- 
quently, where the line s intersects the lines representing in 
perspective the line d — a of the diagram (those portions of the 
lines J, L, and n, between the letters d and a), it gives the 
perspective positions of the points 7 in the respective squares 
B, p, and E. In like manner, where the line t intersects 
those portions of the lines k, h, o, between the letters e and b 
(representing the line of the diagram e — b in perspective), it 
gives the perspective positions of the point 3 in the respective 
squares b, d, and e. 

The student must now, from the point 5 of the square A, 
draw a perpendicular line u, till it touch the top line of the 
square b; and this line, from the spectator being placed 
exactly in the centre of the column, will answer for a per- 

Penpee$h9* D 
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pendicular line thai should be drawn from the point 1, square 
Ay till it touch the further line of the square e. This line u, 
then, represents in perspective the wires passing through the 
holes 5 atd 1 of the cards, and designates at its intersections 
on the first line of each square the point corresponding with 
the point 5 of the diagram ; and at its intersections with the 
further line of each square it designates the positions of 
the points corresponding with the points 1 of the diagram. 
The student will perceive that he has now, in each of 
the perspective squares^ points for drawing the curves cor- 
responding with the points 1, B^ 5^ 7 of the diagram ; he 
must now find the remaining points, 2, 4, 6, 8, in each of the 
squares. 

From the point 6 on the diagonal line d^— i, square a, a 
perpendicular line v must be drawn, till it touch the diago- 
nal line d — 6, square b. This line v represents in perspec- 
tive the wire passing through the holes 6 of the five cards ; 
and where it intersects the several diagonal lines d — 5, in 
the respective squares b, d, b, will be a point corresponding 
to the point 6 in the diagram. In like manner, from the point 
4 on the diagonal line o^-Oy square a, a perpendicular line x 
must be raised, till it meet the diagonal line e — a, square b. 
This line x representing the wire passing through the points 
4 of the cards, will give, at its intersections on each of the 
diagonal lines c — a, a point corresponding with the point 4 
on the diagram. Similar to the preceding perpendicular 
lines Y and x, the two others, T and z, must be drawn from 
the points 8 and 2 on the diagonal lines e — a and d — &, 
square a, to meet the corresponding diagonal lines e — a 
and d — by square b ; these will give the perspective repre- 
sentations of the wires passing through the holes 8 and 2 of 
the five cards. Where the line y intersects the diagonal lines 
d — b of the several squares, will be found the points corre- 
sponding with the point 2 of the diagram ; and where the 
line z intersects the diagonal lines c^-^ of the several squares, 
will be the points corresponding with the point 8 of the 
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diagram. The whole of the penpective pomiions of the points 
of the diagram heiog found in eaoh perspeotiTe square, the 
student, aa in Piob. Y., mnst draw the curve in eaoh, through 
the Bereral points 1, 2, 3, 4, 5, 6, 7, 8, which will complete 
the perspeotire drawing. 

This problem, though not difSicult, requires attention, 
from its being a little more intricate than anj preceding; 
but, with the assistance of the cards, the author thinks it 
barely possible for the intelligent student to ba\ understand- 
ing it. 

Pboblbm IX. — In sketching from nature, the artist has 
frequently to represent, and in old buildings especially, doors, 
windows, arches, Ike of a pointed form, commonly called 
gothio arches, gothio windows, &c The curves of these 
pointed arches are formed in geometrical drawing by the 
intersections of segments of circles. Fig. 
21. The pointed arch here drawn is Fig. 21. 

formed by the intersection of two semi- y^ ^>C Ny 
circles ; and by the rules already ezpl^ned, f /__\ \ 
the student would be able easily to put it 
in perspective ; as by putting the two semicircles in perspec- 
tive, their intersection would give the pointed arch, which 
would be in perspective also. But these pointed arches vary 
so much in their proportions, some being extremely obtuse, 
whilst others are Tcry pointed, that it is better to give a 
general rule by which pointed arches of any form may be 
put in perspective. At the inde of the problem, an elevation 
of the building to be put in perspective is drawn, represent- 
ing a gothio arched doorway, with a gothio window on each 
side ; and, like the elevation in Problem YI., it is drawn to 
the scale of one-fourth of the perspective drawing: the 
student will therefore bear in mind, that in making for his 
perspective drawing geometrical measurements, they are 
understood to mean four times the size of that given, and 
marked o D. 

The whole of this figure, with the exception of the curves 

d2 



52 PBRSPBOTIYB FOR 8TUPBNT8. 

of the doorway and windows^ must be drawn in a aimilai 
manner to Prob. YI. The line a must first be drawn ; and 
across the picture, at the height of the spectator's eye, the 
horizontal line; then the line B, the perspective top line of 
the building, to the horizontal line, to fix the yanishing point ; 
and from the bottom of the line a, a line o to the van- 
ishing point, for the perspective base-line of the building. 
The point d on a, the geometrical height of the pointed top 
of the windows, must next be marked, and from it the line 
D drawn to the vanishing point, to regulate their perspective 
height. ' The line b must next be drawn, and on it the geo- 
metrical widths of the doorway, windows, and spaces be- 
tween must be marked, as at a, 5, e^ J, 0,/, ^; a distance- 
point must next be found, to get the perspective positions of 
these points on the line b.* The distance-point having been 
found, and the perspective positions of the points a, 5, <;, ^ 
«,/, ^ marked on the line b, draw from each of these pomts 
a perpendicular line till it touch the line 0. 

On the line e, between the points a and 5, construct a 
geometrical figure of the arch of the first window. This is 
done by fixing one point of the compasses at the point a, 
and opening them till the other point touches the point h; 
describe upward the segment of a cirde, and then changing 
sides, and fixing the point of the compasses (at the same 
extension), at the point ^, describe another segment of a 
circle from the point a, till it join the one before drawn : this 
will g^ve the geometrical drawing of the arch. From the 
points a and ( draw up two perpendicular lines, and, just 
touching the point of intersection of the arch, draw a hori- 
zontal line to meet them at the points 4 and 5. From the 

* Throughoat this problem the student must constantly refer to 
Prob. YI. Although the 6gures and letters yary, in this, from those used 
in the sixth problem, stiU the principle is the same j and it would occupy 
too much space to go over the same ground in every problem : moreover, 
by changing the references, and giving more general explanations, it will 
oblige the young student to exert his Acuities. 
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point of the arcli draw down a perpendicular line to touch 
the line b at 6, and from the point 6 draw two lines to the 
comers 4 and 5. Through each of the points 7 and 8, where 
these lines intersect the curve lines, draw a perpendicular 
line to the line b, at 9 and 10, and a geometrical figure will 
be constructed, containing points that, put in perspective, 
will be a guide for drawing the curves. The perspective 
positions of the points 9, 6, 10 (on b) must be found on the 
line B, in a similar manner to the points 11, 8, 12, in Prob. 
YI. The line d, drawn from the point 3, regulates the per- 
spective height of the points of the arches;' and to find the 
perspective positions of the points from which the curves 
commence, their geometrical height must be marked on the 
line A, as at the point 11 ; and from this a line F must be 
drawn to the vanishing point : this line, where it intersects 
the perpendicular lines drawn from the points a and h (line 
b), gives the points corresponding to the points a and h of 
the geometrical drawing ; and where the line d intersects the 
some lines (drawn from a and d, line b), it gives the points 
corresponding to the points 4 and 5 of the geometrical draw- 
ing. The perspective points 9, 6, 10, on the line B, must 
now be carried down bj perpendicular lines to the line f, 
and from the point 6 (on f) two lines must be drawn to the 
comers 4 and 5 : this completes the perspective drawing of 
the straight lines of the geometrical figure, and through the 
corresponding points the curve must be drawn. The point 
12 (the height of the bottom of the windows) must now be 
marked on a, and from it a line o drawn to the vanishing 
point: where this line a passes between the two perpendi- 
cular lines drawn from a and h (line b), representing the 
sides of the window, it gives the perspective line of the 
bottom of the window. The farther window is drawn in a 
precisely similar, manner to the nearer one, finding the geo- 
metrical points on the line b, between e and/. All the lines 
necessary for drawing this second window are shown, but 
without references. 
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The mode of drawing the doorway b simUar to that used 
for representing the windows. The point Id, the geometrioal 
height of the point of the aroh, most be marked on a, and a 
line H drawn from it to the vanishing point, to fix its per- 
spective height, as the line d does that of the windows: 
and the point 14, the geometrical height of the points 
from which the carve lines commence^ must also be marked 
on the line a, and from it a line 9 drawn to the vanish- 
ing point, to determbe their perspective height, as the line 
F does those for the points where the corves of the windows 
commence. 

The geometrical form of the arch of the doorway most 
now be drawn on the line B, between c and d^ in a precisely 
similar manner to that of the window between a and &, and 
the corresponding points foand on the perspective drawing, 
between the lines n and j, as the points for the arch of the 
window were fonnd between the lines d and p. 

The student must understand that these pointed arches, 
like the semicircular ones in Fig. 2, Prob. YI., might be 
drawn quite as correctly in perspective^ by making the 
geometrical drawing of the arch at the side of the line a, 
between the points d and 11; observing, that the points 7 
and 8 (like the points a 5, Fig. 2, Prob. YI.) must be found 
by a horixontal line passing through them, instead of two 
perpendicular lines. The point that would thus be found, is 
represented at the point 15 on the line a ; and from it a line 
is drawn to the vanishing point, to show the student that the 
intersections through the points 7 and 8 are similar to those 
given by the intersections of the perpendicular lines. 

The points here given are usually found sufficient for 
drawing the curves of pointed arches; but where great 
nicety is required, or the arches are very long and pointed, 
additional points of intersection may be chosen. Fig. 2 
represents a narrow pointed or lanciform arch, in which 
the points 1, 2, 3, 4, and 5 represent the points found in 
the foregoing example; but other lines are here drawn, by 
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giving intersecting points'* on the curve linee, as 6^ ?« 89 0* 
Tliese additional lines the student would find no diflloultjr in 
putting in perspeotiye. 



CHAPTER IV. 

Haying led the student hy degrees to represent in per 
spectiye various superficial forms, and we trust in a manner 
sufficiently explicit to enable him to clearly comprehend 
what he has gone through, we must now proceed to the 
representation of solids— or, in other words, to draw the 
objects with their thicknesses. It was observed at p. 13, 
in reference to the first object put in perspective, the door, 
that its edge or thickness would have been seen, but that it 
was purposely omitted, to avoid embarrassing the student, 
at the commencement of his studies, with a complicity of 
lines. In Prob. L (Chap. II.), four windows are drawn on 
the side of the house ; but they represent only the superficial 
form, or outer line, of the space to contain the window. We 
will therefore proceed, with this example, to point out the 
mode by which the width of the recesses of the windows is 
found ; and, to make the reference more clear, the figure is 
represented on a larger scale. The lines are drawn in the 
direction of the vanishing points ; but from our limited apace 
the points are out of the picture. 

Problem X. — ^The student must now take his drawing 
of the first problem ; and if he has followed the directions 
given in a note, in drawing it, he will have put in ink all 
the lines representing the object to he drawn, li this is 
done, he must rub out all the pencil lines, letters, and figures, 

* Horisental linesi for getting the points of intersection, are here 
employed, as, from the narrow form of the arch, perpendicahr lines would 
be more confused, especially in a perspectiTe representation. 
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ozcepiing the horizontal line, the yanishing pointfl^ and the 
point of distance. To ptoceed :— • 

First, on the left side of the line 1 of the upper and nearei 
window, take a point to mark the width of the recess hy 
eye,* and through this point draw a perpendicular line 2 
from the top of the upper window to the bottom of the lower 
one. The upper window being considerably abore the eye 
of the spectator, would cause the width of the recess to be 
seen below the top line, d. To find this perspective width, 
a line must be drawn from the point 4 to the yanishing point 
o, to intersect the line 2 at 5 ; and through the point 5, in 
the direction from the yanishing point h, a line ▲ must be 
drawn to meet the near line 6 of the window, at the point 7« 
This represents the width of the recess for the window at 
the top and right side, where only it could be visible to the 
spectator. 

In the first lower window, a line must also be drawn from 
the upper right-hand corner to the vanbhing point o; and 
through the point where it intersects the line 2, a line must 
be drawn in the direction from the vanishing point h, to 
meet the line forming the left side of the window : this gives 
the perspective width of the recess at the top. From the 
upper part of this window being so much nearer to the 
horizontal line than that of the window above, the student 
will perceive how much narrower tho recess appears. The 
bottom line of the lower window being below the eye^ the 
width of the recess will be seen below, as well as above : from 
the lower right-hand comer of the under window, therefore, 
a line must also be drawn to the yanishing point o; and 
through its point of intersection with the line 2, a line must 
be drawn from the yanishing point h, to meet the left-hand 
line of the window ; which will complete the representation 

* It would be easy to find a line for getting the penpectiTe width of 
the recesses corresponding with the line by which the width of tlie 
outer line of the windows was found ; but the mode here given is equalij 
correct) and more simple. 
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of the thicknesses of the top, bottom, and side of the recess 
of the first lower Tnndow. The student will observe, that 
the npper and lower line of the under window being nearly 
equidistant from the horizontal line, the perspective width of 
the recess is nearly equal, above and below. 

To find the perspective width of the recess of the farther 
upper window, the application of the rule is changed. In 
the first window, the width of the top of the recess is found 
from the line giving the width of the side; in the farther 
window, the width of the side is found bv the line desig- 
nating the width of the top. 

The line A being continued through the farther window, 
denoting the perspective width of the recess above^ a line 
must be drawn from the upper right-hand comer to the 
vanishing point o, and, from its point of intersection with 
the line A, a perpendicular line must be drawn down to the 
bottom line, which should be continued down through the 
lower window. This perpendicular line gives the width oi 
the recess at the side, and the line A gives it at the top. 
The width of the top, bottom, and side of the recess of 
the second lower window is found as in the first lower 
window. 

The rule here given for finding the width of these 
recesses, is applicable to all other objects represented by 
straight lines. Suppose the object required to be drawn in 
perspective was a church tower with battlements at the top, 
the perspective width of the battlements, and their distances 
one frOm another, would be found in a similar manner to 
the position and width of the windows in Problem I., from 
the lines r to d, and the width or thickness of them by the 
rule just given. Also the perspective width of doorways, 
&c. with their thicknesses, may be found in the same 
manner. 

Let ns suppose that each of these windows contains nine 
panes of glass : they would, in addition to what is alreftdy 
drawn, require two perpendicular and two horisontal lines 

D 3 
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to oompleto ihe frame-work (Fig. 22)> which would bo 
Fig. 22. within the inner lines of the recess of the window. 
To find the perspectiyo position of these lines, 
it will be necessary to hare all the four inner 
lines of the recess drawn in perspective : we must 



therefore continue our drawing as if the building were trans- 
parent. From each comer of the window a line must be 
drawn to the yanishing point a (that from the comer 4 has 
already been drawn, to find the point 5 and line a); the 
line A must now be continued upwards till it meet the line b 
at 8 ; from the point 8 a perpendicular line must be drawn 
till it meet the line o at 9 ; from the point 9 draw a line to 
the yanishing point h, which will intersect the line d at 10, 
the same point at which the line d intersects the line 2. The 
lines between the points 8 and 9, 9 and 10, 10 and 5, and 5 
and 8, represent in perspeotiye the inner parallelogram of 
the recess of the window, in which the framework is to be 
drawn. 

To ayoid a confusion of lines and references, this figure 
of the window is drawn at the side, and marked Fig. 2. 
It is drawn of the same size, and the points are in the same 
relative position. 

The most simple and quickest mode of putting the lines 
of this framework in perspective, is, first, to draw a hori- 
zontal line to the right of the point 8 (the top of the nearest 
lino of the figure), and from the distance-point, through the 
point 5, draw a line to intersect it at 11. The space between 
8 and 11 here represents the geometrical length of the line 
8 — 5. Divide the lino 8 — 11 into three equal parts (to 
represent the width of the three panes of glass), and get the 
perspective positions of their points of division on the line 
8 — 5, from, each of which points draw a perpendicular line 
to the line 9 — 10. These will give the perspective positions 
of the perpendicular lines of the window-frame. The line 
8 — 9 must now also be divided into three equal parts (to 
give the height of the panes of glass) ; and from each point 
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of diTunon a line must be drawn to the yanisliing point h. 
These line% where thej pass between the lines 8 — 9 and 
5 — lOy represent in perspeotiye the horizontal. lines of the 
framework of the window. 

The stndent will obseryO) that a portion both of the hori- 
zontal and transyerse lines of the framework would not 
be yisible. The dark lines represent the parts that are 
seen. It is most essential to attend to this rule, as any 
inacooracy in representing windows of a dmilar form is 
most offensiye to the educated eye. Any number of lines 
forming the framework of a window may bo drawn by the 
same rule; and it would be quite as easy, though a little 
more complicated, to make the lines representing the frame- 
work double ; the object here, howeyer, is solely to exemplify 
the rules sufficiently to enable the student to draw other 
similar and more intricate forms by them. 

The framework of the other windows may be drawn in 
the same manner, but, to saye time, the perpendicular lines 
of the upper windows may be drawn through to the lower 
ones. 

Pboblbh XI.— Of the double arch, here giyen, the front 
one is drawn in the same manner as the first arch in the plate, 
Prob. YI. It yaries in its proportion, but the mode of 
drawing it is the same. 

We will endeayour so to figure and describe the representa- 
tion here giyen, as to enable the student to draw it with the 
least possible difficulty.. He must first imagine the object 
he is representing to be transparent; most perspectiye 
drawings are made as if such were the case ; and he must 
understand, that in order to get the lines that represent the 
thickness or width of the object, the whole perspectiye draw- 
ing of the front is repeated a little way behind it, at its 
perspectiye distance. To render this problem perfectly intel • 
ligible, the lines of the front of the structure will haye their 
references in capital letters ; and the corresponding lines in 
the drawing behind it in small letters. The references by 
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figures will be the aame in the corzespondiog points of etch 
archway. 

The mode of drawing the front fiu)e of the stmctare, it is 
quite superfluous to go over ; the student can draw it from 
the description giren for drawing the first archway in Prob. 
YI. We will therefore consider the whole of the front or 
&ce of the structure as drawn and lettered, and proceed at 
once to the &rther one^ representing the thickness or width 
of the arch and side. From the points 1 and 2, the top and 
bottom of the line ▲, draw two lines to the yanishing point 
By and between them draw the perpendicular line a, to deter- 
mine the width of the structure. It is here made rery 
narrow, for the purpose of showing a greater portion of the 
inner curve. From the points 1 and 2 of the line a, draw 
two lines, b and (?, to the yanishing point j; and from the 
points 21 and 22, the upper and lower points of the line o, 
draw two lines to the yanishing point h ; from the point 21, 
where the upper line intersects the line i, draw a perpendi- 
cular line y, to meet the point 22, where the lower line 
intersects the line c. This will complete the external lines 
of the second archway; the lines a, by y, e of the second cor- 
responding with the lines a, b, a, o of the first archway. 

To find the line determining the top of the second arch, 
draw a line from the point 3 on a to the yanishing point H ; 
and from its point of intersection on the line a at 3, draw a 
line to the yanishing point J, which is the line d required. 
To find the line determining the height of the points from 
which the second arch rises (4 and 5 of the geometrical 
drawing), from the point 15 on a draw a line to the yanish- 
ing point h; and from its point of intersection on a at 15, 
draw a line to the vanishing point J, which is the line / 
required; the line c? of the second archway corresponding with 
the line b of the first, and the line / of the second corre- 
sponding with the line f of the first. 

From the points 13 and 14 on the line d, draw two lines 
to the vanishing point n; and from their points of inter* 
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section at 18 and 14 on the line J, draw two perpendicnlar 
lines to meet the line e : these lines represent the two sides 
of the arch ; and where they intersect the line / will be tho 
points 16 and 17> corresponding with the points 16 and 17 
of the line f. The corresponding points to 13 and 14 on 
D, and 16 and 17 on f, of the first archway, being found on 
the lines d and / of the second, there remain only the points 
18, 19, 20 on f of the first, to find on / of the second. 
The student will recollect that these points were found in the 
first archway by getting the perspective distances on the 
line B of the points 11, 8, 12 of the eleyation on e, and from 
these points on b drawing perpendicular lines that meet the 
line f at 18, 19, and 20. Now, from each of the points 
where these lines intersect the line i>, draw a line to the 
yanishing point h, and from each of the points where these 
lines drawn to h intersect the line d^ draw a perpendicular 
line to meet the line / at the points 18, 19, 20. From the 
point 19/ draw two lines upwards, one to the point 18 on 
dy the other to the point 14 ond; and the straight lines of 
the eleyation on the line b are represented in perspectiye 
between the lines / and d of the second archway, corre- 
sponding with those of the first between f and d. The second 
curve must be drawn through the points corresponding with 
those of the first The student must here understand, that 
the line h corresponding with the line b, the line d with d, 
and/ with F, the perspective positions of the points 11, 8, 12 
of the elevations might with equal correctness have been 
transferred from either of the three lines of the first (b, d, or 
f), to its corresponding line of the second (5, d^ or/), by 
ruling from each point on either line to the vanishing point 
H, to give the intersections on the corresponding line : the 
lines D d were chosen as the most convenient, for, as they 
form the upper line of the figure for constructing the archj 
the taking them obviates any unnecessaiy length of line, 
whidi is always desirable. 
It would be quite superfluous to give a plate representing 
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the gotkio aroh and window^ with their thiokness or width, 
as the mode of drawing them is line for line with the 
example just g^ven; bat the student is strongly recom- 
mended to draw them, and, for the sake of practice, to 
draw another double structure of them, some little distance 
behind the first — say, at the distance of the point 1 from the 
point d on the line b, Prob. IX. He will find this extremelj 
simple, inasmuch as the points (refer here to the problem 
just gone oyer) for the perspective distances of the points 
4, 11, 8, 12, 5, and 9 and 10, are already found. We will 
explain this by continuing the problem before us. Oontinue 
the line e (the base-line of the farther side of the first struc- 
ture) to the ground line, at the point 21 ; the space between 
21 and the bottom of the line a (2) will represent the 
geometrical width of the structure; the vanishing point J 
serving as a point of distance for the objects on the right- 
hand side. From the point 21 measure off on the ground 
line^ to the rights a space the length of the line B, to repre- 
sent the geometrical distance of one structure from the other 
(any other distance might be chosen); and fiirther to the 
right, measure off the space between the points 2, the bottom 
of the line ▲, and 21, to represent the width of the second 
structure. From each of the points of division, rule a line 
to the vanishing point J (as a point of distance), and from 
the intersections of these lines with that drawn from the 
lower, point (2) of the line a to the vanishing point h, draw 
two perpendicular lines to meet the line drawn from the top 
of the line A to the vanishing point H. This will give four 
points in the second double archway, corresponding with the 
points A 1, a 1, and a 2, a 2, and represents the sides of the 
second archway. The corresponding lines of this archway, 
as far as we go, are lettered and figured the same as in the 
first, to make them perfectly intelligible. The line already 
drawn from the point 8 on a of the first structure, gives the 
points 3 — 3 on the lines a a of the second ; and from these 
points the lines d (^ are ruled to the vanishing point J. The 
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line nded from tbe point 13 on the line d of the first simo- 
tnre, to get the point Id on J of the same, gives the points 
13 — 13 on the lines d— J of the second ; and all the lines 
drawn from the points on d, to find the corresponding points 
on d of the first, in their passage to the vanishing point h, 
give the corresponding points on the lines t> dof the second 
structure, and wonld to any nnmher it were necessary to 
draw. The line drawn from 15 A of the first, gives in like 
manner the points 15 A and 15 a on the second ; and the 
lines F / are ruled from these points to the vanishing point J. 
The above is quite sufficient to enable the student to complete 
the drawing of the second double archway ; and the gothic 
archway and windows may be represented in predsely the 
same manner. 

The student must now refer back to Plate YIII., Prob. 
YII. Fig. 3, here given, is a fac-simile of Fig. 2, with the 
width of the arches added. Nothing can be more simple 
than to make this addition, as it is merely repeating what 
has been done before. The second figure is chosen on 
account of its showing more of the thickness of the arches • 
but the mode of adding the width to the arches in either of 
the figures is the same. The student had better, perhaps, 
commence with Fig. 1, on account of the references. In 
this case, from his being situated exactly midway between the 
two sides of the arch, he must necessarily see the thickness 
on both sides. The width of each arch is supposed to be one- 
third of the space between the two sides: take, then, one- 
third of the distance from a to b, and put it on the ground 
line to the right of the point 2, as at d^ and from it rule a 
line to the point of distance ; from the point where this line 
intersects the line d draw up a perpendicular line till it meet 
the line o; from the point where the perpendicular line 
touches o draw a horisontal line to the line b, and from that 
point again draw a perpendicular line to the line f. From 
the middle point of the horizontal line drawn from o to b 
(given by the intersection of the line drawn from the point 
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5 to the raniahing point) deioribe m leniicixola firom its two 
extiemitiafl^ and the diswing of tbe thicfrnoM of tbe fiivt 
arohwaj will bo oomploted. The etndeni will doabtlen per- 
ceire that the mode here pnnned for representing the width 
of the archways is preeieely the nine aa that before de- 
scribed for drawing the second aiehwaj. To get the thiek- 
nesB of the second archway, set the geometrical width (one- 
third of the distance firom ▲ to b) on the ground line^ to the 
right of the point 4, find its perspeotiTe width on the line b» 
and proceed, as with the first, and so on, ftom the geometrical 
width beyond the pdnts 11 and 12, for the third and fourth 
archways. The widths of the archways in Fig. 3 were drawit 
in the same way. 

We have, in Problem lY., pointed out the utility of 
diagonal Ibes for finding the perspectire centres for gables^ 
&c, as also for determining certain perspectire distances 
There is another and most essential use of this rule ; which 
is, the finding the points of spirea^ turrets, &c., whether their 
basis be of a square, circular, or other form. If a pyramidal 
figure, the base of which is a square (Fig. 1, Plate XIII.X 
the square must first be put in perspective, its centre found 
by diagonal lines, and from the centre a perpendicular line 
D drawn up to the height of the top of the pyramid b ; and 
to this point, from each of the angles ▲, b, o, a line must be 
drawn, which will give the true representation <of a pyramid 
in perspective. Where this rule is applied to the drawing of 
spires, from the height of the tower, the sides of the square 
generally incline downwards to the vanishing point ; but it is 
immaterial whether the perpendicular line d, to find the point 
of the spire, be drawn up from the centre of the upper or 
lower square of the tower. In Fig. 2, a drawing is given of 
the outer lines of a tower with a square spire, and the per- 
spective squares are drawn both at the top and bottom. The 
student will perceive from it, that the perpendicular line d, to 
find the point of the spire, drawn from the centre of the lower 
square, passes directly through the centre of the upper one. 
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In representing oonical forms^ the same rule is to be fol- 
lowed. Fig. 3 represents a cone in perspectiye. The per- 
spectiye circle being drawn as described in the preceding 
problems, and the points for drawing the curye being found 
by means of a square, the perspectiye centre of the square 
will also be the perspectiye centre of the circle, from which 
a perpendicular line must be drawn up for the point of the 
cone ; and from each of the lateral extremities of the circle a 
line must be drawn to it, which will giye the perspectiye 
appearance of a cone. 

Fig. 4 is a geometrical figure of eight i sides, called an 
octagon, with the mode of constructing it It is a similar 
figure to that giyen in Problem Y. for constructing a circle; 
and if from point to point, through which the circle is 
drawn, straight lines are ruled, it will produce a regular 
eight-fflded figure, or octagon, of which all the sides and all 
the angles are equal. Bj putting in perspectiye the same 
figure of straight lines as that giyen for describing a drde 
in Problem Y., these eight points will be in their perspec- 
tiye positions, and eight lines ruled from one point to another 
will giye the octagon in perspectiye: a perpendicular line 
must then be drawn up from the centre of the square (which 
is also the centre of the octagon), and lines drawn to it from 
the angles of the octagon. Fig. 5 is the representation of 
an octangular pyramid : in the position from which this is 
seen, four sides of the octagon are yisible to the spectator : 
but it is yerj commonly the case, that only three sides of an 
octagonal tower or pyramid are yisible. This depends en- 
tirely on the position in which the spectator places himself to 
view it. 

Figs. 6 and 7. It frequently occurs that spires of churches 
do not commence from quite the top of a tower, and that the 
base of the spire is less than the square of the tower. In 
going to the summit of a church tower, it is yery common 
to find, between the base of the spire and the battlements, a 
sort of terrace, to walk round, of from three to four feel 
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wide^ aod Omi tbe waUs of the tower rise three or four feet 
from ibis plat&rm. Fig. 7 represeata the upper portion of 
a etmctnre of this kind. 

Fig. 6 ifl a diagram representing the plan of the ftquaie of 
the tower, with the square of the base of the spire within it : 
such a figure is teohnicallj called a drawing of concentrio 
squares. The student will obserre^ that in this diagram the 
diagonals drawn from the comers of the outer square form 
the diagonals of the inner one, and would form the diagonals 
of any number of squares, when their sides are always at an 
equal distance from the sides of the outer one. Concentrio 
sqoaresi then, may with great facility be represented in per- 
spectire ; for the outer square being put in perspective, and 
the diagonal lines drawn, any one point of an inner square 
being found on either diagonal line, the three remaining 
points can readily be found from it In Fig. 7, suppose ▲ 
to be the distance of the platform below the top of the tower ; 
at this height a square must be drawn, with its diagonal 
lines. Let b represent the distance of the base of the spire 
from the outer wall of the tower ; from it rule a line to the 
vanishing point, and where it intersects the diagonal line at 
a, will be a point for drawing the square of the base of the 
spire corresponding with the point a of the diagram. From 
the point a draw a horizontal line to the opposite diagonal at 
by which will answer to the point b of the diagram. From 
the point b a line must be drawn to the vanishing point, 
which will intersect the diagonal beyond at d. The line 
already drawn from B ha« given the point c ; a straight line 
drawn from dio c will be found to be parallel to the upper 
line from a to by and completes the drawing of the inner 
square in perspective. A perpendicular line must now be 
drawn up from the centre of the square to the height of the 
spire ; and to this point lines must be drawn from the points 
a b and d of the inner square, or base of the spire. The 
dark lines represent the perspective appearance of such a 
tower and spire as were proposed to be drawn. Conical, 
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octagonal, and other spires, nmilarlj plaoed, may be repre« 
sented in the same manner. 

It may be well here to make a few observations regarding 
the reflections of objects in water. Reflections in water 
require the same attention to be Qaid to the roles of 
perspectiye as when drawing the representations of the 
objects themselves; this must be understood to apply to 
reflections in still water, where their appearance is similar 
to the reflections in a large looking-glass. It is highly 
necessary that this should be attended to in sketching from 
nature. The introduction of water in landscape scenery 
greatly adds to its interest ; and though it would have a bad 
efieci generally to reflect every object on a sheet of water 
with the precision the objects themselves are represented, 
still it is well to know that such might be the case, and to be 
able to do it when requisite. In some of the works of the 
Dntck and Flemish painters, who executed their pictures for 
the most part on the spot — and hence their deserved reputa- 
tion for truth — an occasional bit of reflection may be met 
with, that, if the painting were turned upside down, the 
reflection might be taken for the reality, and the reality for 
the reflection. There are a variety of circumstances that 
have their influence on the appearance of reflections; such 
as ripples, currents, &c, all of which, fleeting as they may 
be, are turned to advantage by the observant and skilful 
artist. A judicious observation on the influence twilight pro- 
duces on reflections, frequently has a flue efiect on a picture ; 
much of positive form is lost in the mysterious appear- 
ance of objects between the spectator and an evening sky, 
though the forms of these objects are often vigorously 
reflected in the water. These remarks, though somewhat 
foreign to our purpose, we are led to make to caution the 
young aspirant from adhering too much to" rule. Though a 
bit of real reflection, judiciously introduced here and there, 
has an excellent efiect, to reflect every object as if it were 
standing on a magnifled mirror would have a very bad one. 
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It rai7 oommonly oocuts tlikt parta of % building, or 
otber object, tliat axe not visible to the tftetaloi, are 
shown in the redection, and also maoh is riaible to the 
spectator that in reflections cannot be ahown: this applies 
priooipally to horiiontal snriaoes; at, for insUooe, if a 
square post were represented standing in the water, the 
flat of the top would be Tisible, bnt there oould not bj any 
possibility be any reflection of it; but if a snocestion ot 
posts^ with railings running from them, as is constantly 
met with across country streams^ for prerenting cattle stray- 
ing, the upp»r ude of the rail would he visible, bat the 
undtr part would he shown in the reflecUon. These 
^parent trifles should be carefully attended to; the intro- 
duction of objects of this kind gires a looal truth to a land- 
scape, and they are bequently inralnable as bita of fbr^iound. 
When tills occurs, they form necessarily a large feature, and 
any want of accuracy is eanly detected. Thus, in Fig. 83, 
a bit of briok wall, with the 
^' ' coping, the top of the coping is 

seen in the object, but in the re- 
flection the under part of it is 
shown. All the horiionlal lines of 
this diagram, both of the object 
itself and of the leflcotion of it, 
tend to the Mme vanishing point, 
as is shown very distinctly in the 
lines dividing the rows of bricks 
forming the wall, whicli ore drawn 
in precisely tho somo manner as if the wall iind its re- 
flection were one pluD surface. It will be well to bear this 
in mind, as want of thought sometimes causes some to 
draw the reflections in the water exactly the reverse of 
what the objeots appear, which in many instances is a 
gross error, as is shown in the example (Fig. 24), where the 
diflerence between the object and its reflection is very con- 
siderable. 
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Rg. 24. 



Ae it ia with lefiectioni, bo is it with abadowa ; they mnat 
also follow the nine inlea of penpectivo as tbo TorioDs objecta 
that eaat tbera. In all ordinary perapectiTs drawiDga, tbo 
■hadows are projected aa in the geometrical drawinga, — 
which for the most part are at an angle of forty-five degteea. 
Thia ia an extremely oonvenient way of caeting the ahadowa, 
aa in an eleration drawing the depth of the ahadow is the 
aame aa the extent of the projeotion. Thongh, for the etyla 
of drawing tA which this first part of the work ia expressly 
dcToted, it wonld not be proper that the light and ahade 
alionld be pnt in according to rule, yet it is well to bear 
in mind, that to represent eoneotly tiie forms of shadows 
thrown from any projection, aa the projecting nx^ of a 
house, a cornice^ window-atll, &&, or shadows caat on the 
ground, requires as much attention to the nilea of per- 
apootire, as for drawing the outlines of the objecta that cnsC 
them. If the shadow thrown from a projecting roof were 
to be made of a greater depth at the further angle of a 
bnilding than at the nearer one, it wonld produce the effect 
of a wider projeotion at the further end, which, in repre- 
aentations of new fauildinga, wonld have an extremely awk- 
ward effect; on the contrary, in representations of cottages 
and niina, this aame knowledge is of adrantage, as the 
inequalities in the depth of the shadows give an excellent help 
to theeffeot of dilapidations. We offer these few observationg 
for the odrantoge of the amateur without illustrating them by 
example^, the compass of thia treatise not admitting of our 
entering into the subject of light and shade. 
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There is a problem in perspective, one extremely useful in 
drawing very large objects — ^viz. that of finding the perspec- 
tive inclinations of parallel lines by means of arcs of circles. 
It appears curious, that in order to draw the representations 
of curves in perspective, we are compeUed to use straight 
lines, and that in this instance we find the proper directions 
of straight lines by means of curves. It occasionally happens 
that some object in a picture is so large, and the vanishing 
point for finding the proper inclination of the parallel lines 
so iax out of the picture, that it would be difficult to find a 
means of drawing lines with sufficient accuracy to a vanish- 
ing point, if one were fixed ; as, for instance, some high object 
towering above everything in the picture. This ingenious 
mode of inclining lines towards a vanishing point, without 
having occasion to make use of one, is as follows : — ^Let 
A and B* represent the two sides of the front of a tower, 

D 




* From our Umited space, we are compeUed to giYe this diagram oo a 
▼ery small scale, bat its peculiar advantage is when applied on a larg? 
scale. It was pointed out by a deceased artist of great celebrity, to the 
author, when making a very large outline of one of the towers of Rochester 
Castle. He has found it on many occasions of great senrice. 
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D B being the perspectiye indiiiation of any horizontal line 
on the ftMse of it, and o the horizontal line. From b draw 
an indefinite line b f, parallel to the horizontal line o; 
from the point g, at an extension of the oompasses a n, 
describe an aro of a circle till it meet the line b f at f; 
join F G. If the aro of a drcle be drawn from any point 
on the line g d through the line o f, the point of intersec- 
tion on it will furnish a point that will regulate the inclina- 
tion a horizontal line should take on the face of the tower, 
drawn from the point on the line o d the aro springs from. 
Suppose the perspectiye inclination of a horizontal line 
required across the face of the tower from the point h; 
in order to find this inclination, from the point o, with an 
extension of the compasses g h, describe the aro of a circle 
till it intersects the line f o at K, and from k draw a line 
parallel to the horizontal line c to meet the line b at u ; 
then join h and m, and the line h h will be the perspectiye 
inclination of a horizontal line on the face of the tower at 
the height H, tending towards the same yanishing point as 
the line d b. Take any other point on the line a, as at j ; 
from G, with an extension of the compasses g j, describe the 
arc J L ; draw a horizontal line from l to the line b at n, and 
a line drawn from j to n will be in its perspectiye inclination 
towards the same yanishing point as the lines h m and d b. 
By extending the horizontal line c to the left, and continuing 
the line D b till it intersects it, the point of inters«»ction would 
of course be the yanishing point, and it will be found that 
both the lines h m and J n would terminate in the same 
point. The perspectiye inclinations of any number of hori- 
zontal lines may be drawn in a similar manner, and the per* 
spectiye diyisions of stones^ battlements, windows, &c. may 
be found either by means of a point of distance found as de« 
scribed pp. 12 and 13, Plate I. Fig. 2, or by nieans of diagonal 
lines as described p. 29, Prob. lY. Plate 5. Thus the per- 
spectiye diyisions and inclinations of lines may be drawn on 
the face of a building without the necessity for a yanishing 
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f(aat, wbiflh in oertun oaaes, inch u being deSoient of \aigv . 
drawing-boards, long lultii^ &&, will be found of veiy con- 
uderable ftdraotage. 

The foregoing examples, with theii descriptiont, the wthor 
hu commonly found ample for the generality of his po^nlo, 
mostly young lodiee, whose nnmeions aTocatJona lear^ them 
bnt little leisure for the study of what they mostly oonsidei 
90 dry a subject as perspective. In sketching from natuie, 
even by those well acqnunted with the more complicated 
branches of perspeotive, it ia generally found sufficient to 
mark the positions of the vaiious points by the eye, without 
resorting to drawing ground plana, &o. and finding them fay 
rule: nererthelass it is always desirable^ if time permit, to 
tborougbly nnderstaad the principles upon which perapeotire 
drawing u fonnded, and more especially for those who pro- 
'poae to become teachers themselres. One principal object 
with the author has been bo to arrange his material, that 
any intelligent youth, without the assistance of a master, 
might proceed by easy stages, from chapter to chapter, and 
render himself after a diligent perusal of the whole work, 
competent to instruct others. By an attentive perusal of 
this First Part of Practical Perepeotire, the Seoond will be 
rendered easy of comprehenaion to the reader ; and wo shall 
be enabled, we trust, to take the problems used for illus^ 
trating the descriptions of the First Part, and show how the 
same things may he constructed from plans drawn from 
Botoal measurement in the Second. 
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PART II. 



CHAPTER I. 

Befohb entering into the matter of the ieoond part of this 
treatise, it cannot be too strongly impressed on the mind of 
the student, that Perspectiye— that is to say, our portion of 
itJtLinear Perspectire — ^is the art of representing in outline 
tneforms of objects on plane surfaces, as they appear to us 
when ylewed in different positions ; we say as they ajpjpearf 
because it must be fully understood that an object viewed 
perspectiToly never appears of its positive form. There is^ 
however, one exception to this rule, that of a sphere; this 
figure^ viewed from whatever position it may, near or &r 
from it, above or below it, appears always of the same 
form. There are certain pontions in which objects are 
viewed, that, whatever their distance may be from the spec* 
tator, they retain their geometrical figure, the apparent 
size only changing according to the distance; such would 
be the case in any plane figure viewed in the direction of 
Figs. 7 and 8, Part I. p. 7, and Fig. 11, p. 8, id.; which, 
at whatever distance they may be removed from the spee- 
iLitor, always appear of their geometrical form : objects 
liiewed in such directions cannot be said to be in perspective. 
' 'Ve may then really define Linear Perspective to be the ait 
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of reprennting oertaEn fonaa hj other fomui diaainutu to 

those they era inteuded to repreeent, and yet eonreying to 

the mind a perfect idea of the object intended. Thai a 

oircl^ onleBS perpendicuUrly opposite the eye, never appear* 

a circle, but always as an ellipse ;* and a oube^ which ereiy- 

hody knows to be a flgure of six equal sides, each &oe being 

a perfect square, may be represented by a fignre in irhich no 

two Unea form a right angle, and yet conrey the pedbrt idea 

of a cube, aa in the following example, which lepresents the 

form tliA outline of a cube would assume, 

Rg. I. gg viewed from a certain position. This 

figure filled up with Uie intermediate linei^ 

almded, and oertain round marks on it, 

will conrey at a glance the idea of an 

object &miliar to moat iudividuala. 

Let us first inquire how it is that objects 

viewed peispeotively, apparently change 

Vtf. 2. tlieir figure. A very slight observation of 

^''"^^^"^ ^^* appearance of real objects must eon- 

^^^^^fl vince any thinking person, that any object 

^^^^^^1 whatever, when seen &om a diatanoe, ap- 

^^^^^^B pears smaller than if it were dose to him, 

tf|^^^^^^' and that the farther it is removed the 

, smaller it appears. Were this not the case, 

how, when sitting in a room, could ve aooount for seeing 

the houses on the opposite side of the street t If the hooaes, _ 

from their distance, did not appear reduced in magnitude^ it 

would be impossible to see even one of than through so 

comparatively confined a space aa that ocenpied by a window. 

To illustrate this, we introduce a light sketch made from the 

spot at which we are now pursuing our labonia, aetted abont ; 

three feet from the window. 

In this cut we see that the whole of a house on the oi^naitfl 



* When pluisd horiuntsU; U auctlj tbt lwl|bt of the tjn, It vpffa 
u a itraleht Una, Sm Fig. 13, Put I. p. S. 
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ride of the street, from its grekter dlstanoe from the q>ee- 
tator than the window through which it is booh, Rppeaia only 



/ of the height of »boiit two paoea of glass ; we perceive that 

I ■ large projecting lamp from the comer of the opposite shop, 

T a[^ean mnoh about the sin of the bowl of » wlne-gUn 

( ritoated on the window ledge j ihat the fall hoght of a 
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figure under the lamp, from iU dUtanoei is soaroely bighei 
than, the orown of a man's bat dose to the railings in front 
of the window, and much less than a bottle standing bj the 
side of the wine-glass within the room. Though we have 
every reason to believe the first-floor window of the house 
opposite to be folly as large as that through which we are 
looking at it, yet from its distance it occupies but a small 
portion of a single pane of gla98 of that so dose to us; 
in fiftct, this cut must in every part clearly demonstrate 
the fact of objects appearing smaller as thdr distance is in^ 
creased. 

The following very nmple experiment will perfectly satisfy 
the most incredulous as to the fact of objects of an equal sise 
appearing less and less as they recede from the spectator, 
and the diagram will prove very serviceable in our progress. 
On the wall, or on a large piece of board, draw a long straight 
line^ similar to the line a b in the following diagram ; 




and on it draw four perpendicular lines at equal distanoea 
ope from the other, say each line eighteen inches in height, 
with an interval of one foot between each, similar to the 
lines D, B F, a H, and J k. Drive a nail into the top 
and bottom of each of the lines a h and J k, and to each 
nail attach a piece of twine; then taking the four strings 
togother, draw them tight, and oring them to a point any- 
where on the line o d, as showp in the diagram at l. If the 
eye be now placed at the point where the four strings meet 
on the line o d (as shown at l), and the line b f taken as a 
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line for the measorement of the two more distant ones, the 
line o H will appear of the length g A, and the line J k will 
appear of the length j h: clearly showing that lines of the 
same length appear less and less as their distance is increased. 
It may be here noticed that this apparent diminution in size 
according to distance, is in a regular progression ; that a line 
placed at a certain distance from the spectator, at double that 
distance wiU appear exactly half the length it appears in its 
first position : thus, a h, viewed from the point l, appears 
exactly half its length, g h measuring precisely one-half of 
B F,* At three times the distance, it will appear exactly 
one-third the length it appears in its original position ; thus, 
J K, three times the distance of B f from o d, viewed from 
the point l appears one-third the length of b v^ j k mea- 
suring precisely one-third of this line. At four times the 
distance, it would appear one-fourth ; at fives times the dis- 
tance, one-fifth, and so on progressively. 

We may venture to presume, then, that no doubt remains 
in the mind of the reader that objects do really appear to 
diminish as their distance from the spectator is increased, as 
on this &ot we propose to show how it is that objects viewed 
at an angle in perspective apparently change their form. 
Lot us^ for example, take the simple form of a square (any 
rectangular piece of board will answer the purpose), and 
place it upright before us; the relative positions of the spec- 
tator and board being as A b (Fig. 5) ; A re- 
presenting the position of the spectator, and ^' 
B the base of the board, the board itself ' '""* 
standing perpendicularly over this line ; the 
line from a to b representing the direction in 
which the board is viewed. In such a position, 
the simple geometrical form of the square (or 
whatever form it may be) would be apparent, a 

* If the tfcringi were brought to a pokt on anj otlier pert of the Iloe 
o,tiM raiilt would be the nme. 
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Fig. 6. 



I would be the same at wbaterer distance it may be 
I, so long as the board stands at a right angle with the 
1 of the line from a to b in which it is riewed ; the 
of distance affecting only the apparent sice of the 
>nt the form always remaining the same : but if the 
which the board stands with reference to the line from 
s in the slightest degree changed, an apparent change 
is the immediate consequence, as we will endeavour to 
it by the following diagram (Fig. 6). In this figure, let 

the square abed represent a closed 
shutter, opening by hinges on the 
side a &, viewed from the point a 
in the direction a e b. If this 
shutter were opened, so as to lay 
it against the wall to the left, 
the edge d e must necessarily de- 
scribe a semicircle in its passage 
from <{ to /, as shown by Uie line 
d e /. In the passage of this 
shutter from its first position, 
closed over the line d b^ to its 
full opening over the line b /, it 
an infinite variety of forms. In its first position we 
utside, and in the last the inside, of the shutter ; and 
h these positions the fihutter stands at a right angle 
direction of the line (a s b) at which it is viewed, it 
ppear of its simple geometrical form either shut or 
fow it must be quite evident that as in the first 
the outside is visible^ and in the latter the inside, 
st be in its passage horn d to /one position in which 
de could be seen, but merely the edge of the shut- 
this would occur when the line d e comes imme- 
ver the point e^ the point immediately opposite the 
le spectator at a. Such being the case, it follows 
the passage of the edge d e towards ^ the 
iween the two sides d e and a b must gradually 
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appear io become narrower and narrower, till it is at last 
eiliirelj lost to yiew: and by the same reasoning, the 
shatter haying passed the point e towards /, the inside 
when it first beoomes risible appears extremely narrow, 
and gradually appears wider and wider till it comes to its 
place against the wall oyer «/, where it resmnes its real 
geometrical form. 

Let US open the shutter as far as the point marked g^ and 
examine what form the square shutter would assume in this 
position. The side represented by the line a h remains 
stationary in all the yariety of positions, but that represented 
hj de^ when brought to the point ^, from its being brought 
nearer to the spectator, would appear longer; and as we haye 
shown that in the passage of the shutter from the point d 
towards «, the space between the two sides becomes appa- 
rently narrower, it would, when standing oyer the point ^, 
require to be drawn closer to a ( than in the diagram (Fig. 6). 
The appearance then of the square shutter ah ed^ opened as 
fiur as the pointy, would be as shown in Fig. 7 ; the line a (, 
from its renuuning in the same position, is drawn • 
of the same length as a ft. Fig. 6 ; but the line ed^ 
from its being brought nearer to the spectator, is 
drawn longer : And as the space between a h and 
e 4 for the reasons before giyen, is apparently less 
than in Fig. 6, it is drawn nearer to a 5 than in that 
diagram. The top and bottom of the shutter must 
be drawn by joining the points e a and dhi and 
this figure^ a h e d^ notwithstanding the difierence of its 
appearance from the original form, is neyertheless a correct 
representation of what a square would appear in the position 
we haye described, and with the addition of light and 
shade would conyey a perfect idea of the object it proposes 
to represeni 

The following diagram (Fig. 8) will enable us to under^ 
stand how it is that a mrcle must necessarily change its appa- 
rent form according to the point from which it is yiewed. 




kiji 
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Suppose the circle ▲ d o d to represent a hoop standing 

upright, and the eye of 
^* ^* the spectator exactly op- 

^ posite the point a; the 

line B V an axis on which 
the hoop may he made to 
reyolye : the hoop might 
be turned upon this axis 
so as to bring the point 
D before the point o. In 
this position, the cunre of 
the circle would appear 
a part of the straight line b f. Now on the same principle 
that the shuttei appears to become narrower and narrower 
in its passage from d to e (Fig. 6), the space from d to a 
must appear gradually to lessen in width in the change of 
the hoop from a perpendicular to a horizontal position, and 
the line d a consequently appear to shorten till it becomes 
apparently a mere point. The centre of a circle is a point 
within the circumference equidistant from all parts of it, 
and all lines drawn from this centre to any part of the cir- 
cumference are of equal length, as is the case in the 
geometrical figure before ns, a a, o b, a o, and o d 
being all equal ; but the instant the hoop is turned upon 
the axis^ the figure becomes totally changed; the point d 
is brought forward, and the point o thrown behind; 
D Q appears shorter, o o, from being further removed, 
shorter still, and a a and b a remain the same. If the 
hoop be turned completely round upon the axis, the dia- 
meter A B is always the same, but the diameter o d is 
always apparently changing, producing a constant apparent 
variety of forms. Hence it is clear that the apparent 
change in the form of an object arises from the increased 
or diminished distance of one part from another; so that 
what is required to enable us to represent any object, 
or combination of objects, in perspective, is to find the 
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rdaiiTe Iielghts and distances of ihe different ports aooord« 
ing to tho angle at which they stand in reference to the 
spectator. 



CHAPTER II. 

TiiB rales of perspective are deduced from the science of 
optics, depending on the fact of vision being caused bj rays 
of light passing from the object seen into the eye, and form- 
ing an image at the back of it, similar to the reflection of 
an object in a mirror. These rays of light forming the 
image are supposed to proceed from the object in straight 
lines^ and in every possible direction, as shown by the lines 
proceeding from the line A B (Fig. 9). It will be clear from 
this diagram, that the 
same rays that give the Fig. 9. 

representation of the 
line A B to a spectator 
situated at o, cannot be 
the same as those that 
give the representation 
to a spectator situated bC' 
at D. It is by means 

of lines drawn from the object to the eye of the spectator, 
that the perspective positions of the various points are 
found ; these lines are called visual rays, and in their trans- 
mission from the object to the spectator pass through an 
intermediate plane,* called the plane of delineation (to bo 

* Many are deterred from commendog, and more from peneyeriiig in 
the itttdj of PenpectiTe, from the mnltiplidtj of definitions too freqaentlj 
put at the very commencement of moat works on this subject, as if it were 
purposelj done to frighten the jonng student from his pursuit; still, 
eertein tedinicalities are miaToidable, such as the point of sight, the 
fanishing points, Seo. t the ground plane, horisontal planes, perpendicular 

B 3 
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hereafter described), and there determine the aiie and form 
the object most take in the representation. 

Mach difficnltj is always aroided by clearly comprehend*- 
ing erery step we take in the pursuit of knowledge ; let ns 
then understand that the cause of vision is the rays of light 
coming from the object to which our eyes are directed, pass- 
ing through the pupil of the eye to the back part of it, and 
there forming an image representing erery object on that 
small space in the most exquisite perfection.* The rays of 
light are supposed to proceed from all objects in straight 
lines, and in every possible direction. Now if our object 
be only the representation of on6 single straight line, not* 
withstanding the rays of light proceed from every part of 
the line we are about to draw, and in an infinite variety of 
directions^ all that we require for finding the position of this 

planet, parallel planet, &o. are termt to commonly in nte that an expla- 
nation of them it indispeniable. Some of thete technicalitiet it it to be 
hoped are already understood from the perusal of Part I. of thit treatise s 
others we will endeavour to explain at the necetsity for using them 
occnrt ; for the pretent we will only obtenre, that the word plane it uted 
to detignate a turfkce ; thut the ground on which objectt ttand it called a 
plane (the ground plane) i the turface of glaat interpoted between the 
spectator and the tubject it also called a plane (the plane of delineation) 
&o. &c. 

* The optio nenrci the tuppoted medium by which the image it con- 
yeyed to the brain, it expanded at the back of the eye into a beautiful 
transparent membrane called the retina, at the back of which nature hat 
spread a dark pigment, forming a most perfect concave mirror, and on 
this minute surface a most perfect representation is formed of everything 
within the toope of vision. To understand clearly how thit wonderful 
miniature image of all that we tee it repretented on the retina, would 
require a knowledge of the anatomical ttructure of the eye, at well at 
some proficiency in the tcience of optict i the form of the eye, of the lens, 
or crystalline humour within it, and the density of the humours both in 
front and behind the lens, all have an influence on the direction of the 
rays of light, so as to bring them to such a focus as will produce the 
image. AU that is required for our purpose is to understand that the 
rays of light do proceed in ttraight lines firom every object wa tee, to the 
eye. 
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Fig. 10« 




liue in tlie pioinre are the two xaje from the extremities of the 
line ; bj these alone we are enabled to determine the perspeo- 
tire podtion of the two points from which the rays proceed 
on the paper or canyas, when a line drawn from point to 
point mnst he the representation of the straight line. 

In Fig. 10, let A b represent the line to be drawn, imd o the 
position of the spectator's eye ; 
from ▲ a number of straight 
lines are drawn, to represent the 
rajs of light proeeeding in va- 
rions directions from this point: 
and it must be erident that none 
of the rajs proceeding in the 
direction of the lines ▲ 1, A 1, 
oonld possibly reach the eye of 

a spectator ntnated at o, neither could any of the rays pro* 
eeeding in the directions A 2, a 2. It is sufficient to draw 
a line from A to o and from b to o to determine the position 
of the two pomts on any intermediate line, as d b (which 
would represent a perpendicular section of the plane of deli- 
neation) ; and from A to b, being a stnught line^ no inter- 
mediate points would be required, as all straight lines are 
represented by straight lines ; thus, supposing b b to be the 
distance from the spectator at which the representation is to 
be made, or, if we express ourselyes technically, suppose B b 
to bo a perpendicular section of the plane of delineation, the 
intersections on it, a (, would represent the position of A b; 
and though from erery portion of the line A b it is under- 
stood that rays are proceeding to the eye, it is unneceseory 
for perspectiye drawing to introduce them. The yisual rays 
F and G c^ which giye the points /and ff on the section of 
the plane of delineation, are perfectly unnecessary if the line 
A B only is required ; for A b beiog a perpendicular line, and 
B B the section of the plane of delineation, also perpendi* 
oular, the line a b must necessarily come through these 



points / and y. It must, therefore, be understood that in 
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diawbg yisoBl rays from anj objeei oamposM of stiuglit 
lines, it is only neoessaiy to draw them from their extremi- 
ties : thofl^ in drawing the yisoal xays to find the perapeotire 
position and form of a square^ it will only be neoessaiy to 
draw a yisual ray from each oorner ; the positions of the foor 
oomers being found, the lines may be ruled from point to 
point, aa we shall presently demonstrate. 

Now perspeotiye is said to be the art of representing an 
object or combination of objects on a plane, sach as a sheet 
of paper or canyas^ as they would appear to the spectator 
looking through a sheet of glassy or window, interposed 
between himself and the objects to be delineated. This sheet 
of glassy or window, is a most important feature in perspeo- 
tiye drawing ; and though yiews are more frequently taken 
in the open air than from a robm, an interyening sheet of 
^lass^ or transparent plane, is alifays supposed to exbt 
between the spectator and the original objects, and this sup- 
posed intermediate plane is called the plane of delineation.* 
Thus, supposing a yiew to haye been selected for delineation, 
with the correct measurement of all the yarious parts of 
which it consists; before we can proceed a single step to 
prepare the points necessary for making a perspeotiye draw- 
ing, the position of the spectator and the plane of delineation 
must be determined ; the size of the objects in the repre* 
sentation depending on the nearer or more distant position 
of the plane of delineation from the spectator. Let us refer 
to Fig. 4, p. 76, and suppose the line j k to be the object 
to be represented, and l the position of the spectator's eye ; 
either b f or a h may represent a section of the plane of 

* The cut, Fig. 3, p. 75, ii an excellent example of thii. The hoiue, 
the windows, the lamp, the figures, railings, and eTerjtfaing, in fact, 
ouMde the window irom which the sketch is taken, are the objects to be 
drawn, or, as they are commonly termed, the original objects | we hare 
the window through which they are seen (whidi may be called the plane of 
delineation), on which the form of aU the objects might be tra c e d and the 
position of the spectator three ftet from it. 
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delineation^ but it makes a vast difference in the relative 
spaoiB the object will occupy in the picture, whether it is 
placed in the one position or the other. The lines j h and 
It L represent the visual rajs ; and it will be seen bj the 
diagram how much longer the representation of the line 
would be were o h the position of the plane of delineation, 
than if it were placed at a f, by the different length between 
the intersections of the visual rays on the two lines.* 

We will endeavour to illustrate the preceding observa- 
tions by the following diagram. Let A (Fig. 11) represent 

Fig. 11. 




a square to be drawn (the original object), b thQ position of 
the spectator, and the plane of delineation ; the square, the 
Spectator, and the phme of delineation, all standing on the 
same level plane. The appearance of the square on the plane 



* By reference to the cut, p. 75, this may be easily understood, as, if 
the reader station himself first at about three feet from a window, and 
notice exactly how much of the opposite side of the way he sees through 
it, he may easily satisfy himself of the wonderful difference consequent on 
the digbtest diange of position. If the student retire three yards from the 
window instead of three feet, he will perceive tiiat a much less portion of 
the opposite side of the way is now yisible, thongh the window, which we 
will suppose to be the picture, Is of the same area. Again, if the 
student comes quite dose to the window, he will find a much greater 
portion of the opposite side of the way is seen. This experiment is merely 
to show how mndi a perspective representation depends on the relatiye 
positlont of the spectator and plane of delineation with the original 
^lijeetB. 
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of delineaUoa woal4 be as d, and its form and poiltioii aie 
there ascertained by means of yisnal rays drawn from the 
four comers of the original object^ $fg h^ to the eye of the 
spectator at By perpendicukurly oyer b« We hare in this 
diagram the original object (the sqnare), the position of the 
spectator, and the position of the plane of delineation, with 
the vuual rays drawn through it ; and if we could imagine 
these visual rays to be pieces of thread, or wire^ passing 
through the plaae of delineation, we should be able to mark 
the points of intersection abed, and at once draw the 
lines representing the square from point to point ; but though 
we know them to pass through, we know also that they are 
not tangible, and we must therefore find some means to 
ascertain the points of intersection of the visual rays with the 
pkne of delineation; to explain which we must have a fresh 
diagram. 

In this cut (Fig. 12), A B is the object to be represented, 

D a perpendicuhur section of the 
plane of delineation, and the eye 
of the spectator anywhere on the 
line B f; for, as afiects the length 
the line a b will appear on o d^ 
it b immaterial at what point on 
this line the eye may be situated, 
as maybe seen by the intersections 
made by the yisual rays on o b, 
ah^ed^ and s/ being of an equal length. As it is with the 
height of an object, so it is with the width ; the visual rays 
drawn from e and/, and ^ and A, to b (Fig. 11), would give 
the same width on the phme of delineation if drawn to any 
other point on the line B b. We have stated that the base 
of the square, the base of the plane of delineation, and the 
spectator (Fig. 11), all stand on the same level plane ; there- 
fore, if we suppose the eye of the spectator to be on the 
ground, the visual rays drawn from ff and A to that 
point (b) would intersect the grow^*^ ^tnn of the plane of 



Fig. 12. 
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delineation, and these points of intereeoiion determine tbe 
ividth of tbe sqnare, at whaterer height the representation 
of it may be on the plane of delineation. If from each of 
these points a perpendicnlar line is drawn from the base to 
the top of the plane of delineation, the space between the two 
lines determines the width of the square, at whaterer point on 
the line b b the eye of the spectator may be placed; the 
perpendicular from either point of intersection representing 
a section of the plane of delineation, on which the height 
otegorfh may be found in a manner precisely similar to 
that of finding the height of A b on the section o D, Fig. 12. 

In Fig. 11, then, we hare the relatire |>o8ition8 of the 
spectator and object, with the interposition of the plane of 
delineation : the risual rays are drawn, and the points of inter- 
section were found, in the following manner. In this diagram 
(Fig. 13), the relatire positions of the spectator and original 

Fig. 18. 




object are the same as in Fig. 11, visual rays being drawn 
to a point on the ground plane, perpendicularly under the 
eye of the spectator ; and the intersections of these lines with 
the base of the plane of delineation at j h determine the 
width the square would appear. The combination of the 
visual rays drawn in these two Figs. 11 and 13, will enable 
us to give a perfect representation of what the square would 
appear in its relative pomtion with the other parts described. 
Fig., l4 is a combination of the two (the relative positions 
of the parts lieing simikr to Figs. 11 and 13), with the per* 




the penpeetnre poailaoa of tLe point # of tke origisal object; 
wbeio it istenecU the Tisoal nj y b it giree » poiaft c, tke 
penpeetlre pontion of tlia point g in tlie original olject. 
When the peipeodicubr line from k interaects the Tinal nj 
/b^ it giree the penpeetaTe poation 6 <tf the point /of the 
origioal ; and the point of intersection with the Tisaal ny A b 
girea a point il eoneipooding with 1 in the original object 
Tboa we hare in the points a ^ « J the penpeotiTe positiMia 
ol the to\a eorners of the sqnaie a. GonseqpBentlj, the 
perpendieohr drawn from jy where it paases between the 
Yisaai njs € b and g b^ Tq[>resents mi the plane of deline- 
ation the line eg oi the original object a; that diawn from 
Ic^ where it paases between the Tisoal lajs / b and k b^ 
represents on the plane of delineation the line f k al the 
original object. Bj mling lines from the points a to 6 and 
^ to (/y we bare on the plane of delineation a form snch as 
the object would take on a sheet of glass omilarlj placed, 
if the spectator were to trace on it the form he sees through 
it ; the relative positions of the three essentials for perspec- 
tire drawing being as described, — yiz. the positions of the 
original object, the spectator, and the plane of delineation* 

Trusting that the matter in the preceding page% which 
may be said to contain the groundwork from which the 
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virionfl modes of representing objects in perspective are 
dednoed, is tolerably understood, we will first ofier a few 
obeerrations, and then proceed to practice. Tbe foregoing 
may be summed np in yery few words : — The rays of light, 
which are the canse of rision, are understood to proceed 
from every object in straight lines to the eye of the spec- 
tator, and in their transmission are supposed to pass through 
an imaginary plane^ situated somewhere between the spec- 
tator and his subject In order to make a perspective draw- 
ing, the points where the rays of light (visual rays) pass 
through this imaginary piano must be ascertained, these 
pomts transferred to the canvas or paper, and by means of 
theto the form and size of the objects accurately delineated. 
The diagrams requisite have been made with as much atten- 
tion to simplicity as the subject admitted, and are intended 
solely to illustrate the principle^ that correct representations 
of form are to be drawn by finding the above-mentioned 
points : various modes are employed for finding them, which 
it will be our endeavour to make thoroughly understood. 

The horiiontal line on the plane of delineation selected for 
finding the perspective width of the square A (Figs. 11, 13, 14), 
is the base line^ though the same result might be obtained 
by taking any other horisontal line. The base line is that 
usually chosen for this purpose ; and as it is unquestionably 
the most convenient, from the circumstance of draftsmen 
being furnished with a ground plan and elevations from 
which they are to execute the perspective drawing, it would 
only be perplexing the student to furnish him with examples 
and rules for what he may most probably never require. To 
avoid any errors, it may be well to remark that the ground 
plane, which is but another name for the sur&se on which the 
object to be drawn rests, is supposed always to be a fiat even 
surface of great extent, and that the plane of delineation is 
always supposed to stand perpendicularly on it Any deyia« 
tion from this might materially affect the representation. 
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CHAPTER III. 

Whbab a namber of objeoU oombioed are lequired to be 
lepresented in perspectiyOi to proceed by finding ererj point 
hy means of intersecting points on the plane of delineation, 
wonld be an extremely tedious mode of procedure; and 
these points are used as sparingly as possible^ the main object 
being to produce accuracy with the smallest possible number 
of lines. In order to make our illustrations clearly intel- 
ligible, and in the comparison of one mode with another, to 
show that we may arrive at the same result by various 
means, we are necessarily compelled to employ more lines 
than would be requisite for an ordinary drawing; but in 
doing so, we will endeavour to point out the best and readiest 
modes of proceeding. Yanishing points are what are com- 
monly used for determining the perspective heights of per- 
pendicular lines, as well as for regukting the length and 
direction of horizontal ones. It has already been explained 
in Part I. pp. 8, 10, Figs. 14, 15, that those lines in an ori- 
ginal object that are parallel, in the perspective representation 
incline towards each other and meet in a point, which is called 
the vanishing point : keeping this in mind, let us proceed to 
draw a plane figure in perspective from the following plan 
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liet A represent the top of a table, perpendicularly over the 
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edge of which, B, ttuids s aheet of glaaa; let a reptesenl 
the pontion of the spectator, and n a sqaarB flgoro iying 
flat on the table. "We ahoiild here call A. the gronnd plane, 
the upright aheet of glav orer B tbe plane of delineation, 
and D the sqaaie figure to be tepreeented, the original object 
viewed from the point o:* horn theae data it ia leqnired to 
dnv the fignre d in perapectiTe ; the first step towards which 
will be to d»w a paiallelogiam (Fig. Iff, Rep. 1) to represent the 
ptotore (s F o b), and aoroas the 

piotnre, paraUel to the ground ^- ", B«|»«a«piit.tion 1. 
line B F,' at the height aboTO ' 
the gronnd line the apeotator'a 
eye is above the ground plane, 
draw the horitontal line j (see 
Pari I. pp. 5, e. Fig. 6). 

Before proceeding with this 
drawing, it mnst be thoronghljr 2 
nnderatood that the line B f, 

the ground line in the npresentatioo, is in all teapeets aimUar 
to the line b of the plan, and that all points of intersection 
fband on b are to be carried to b f ; and moieorer, that the 
parallelognun b f Q h is the representation of the plane of 
delineation standing npon the line b. As in this case we 
propose to find the perspeotlre poeitions of the points ( e kj 
by means of a vanishing point, the poridon of this Tanishing 
point mnst firat he asoertuned ; and the vanishing point in this 
position of the square relative to the plane of delineation, 
will be the point of nght, whtdi is always perpend icnlarly 

* MotUng can be man fetdOr imigiD'' II>m) tlut the whole of tU* 
fi|We migbt ba drawn from a diaalptioD of tha sbaolnte memmmenta 
of the diSisnnt oVJecta \ ai, for butaDCB, wb might mjt d to be twelic 
hehea aqoare, litnated one foot from n t b foar fcet Ion; i and c foar fret 
peipendtoolarlj distant from the point a on n ) the ejo of the epeetator 
two Mt abofo the ironnd plane a. From neh a deterlptlon, a pertpeo- 
Ura drawing ma; be nada of tvj ttie, ritber large or tmaU, b; working 
from a acale of ao nnwh to a Ibat— dther flia algbth of an inch, or half a 
donoyardi. 
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opposite die tpeetator'e eje on flke pbne of delineation:* 
we rnoBt therefore mark on the heee line oi the plane of 
delineation, the pobt a perpeodienlarlj offomie o; eany 
thie point to the ground line b p, and perpendienlarlj orer 
it on the horiiontal line^ mark the point of sight at k. In 
order to find the length the line h e will appear, it is 
neceamrj to draw the rienal rays h o and e o; eany the 
pouts of intersection thej make with the base of the plane 
of delineation d and s to the ground line ■ F, and Irom each 
draw a perpendicular line on the picture. From il to s will 
be the length the line b e would appear; the point b will 
be found somewhere on the perpendicular drawn from dy 
and the point e on some part of that drawn from «. 

Tho lines b h and ej of the plan are paraUel lines; and 
tJiougfa if thej were continued to any extent they would nerer 
meet» yet in the representation they incline towards each 
other and meet in a point ; and being at a right an^e with 
the plane of delineation, this point would be the point of 
nght. Continue the lines h b and / « up to the plane of 
delineation at / and g^ and carry these points to the ground 
line B F, and from each point draw a line to the point k, the 
point to which the psuallel lines f b h and g e j oi the plan 
must incline (or any others that might be parallel with them) : 
the intersection of the liae/K with the perpendicular from d^ 
gires the perspective position of the point b of the plan ; 
the intersection of the line g k with the perpendicular from s, 
giyes the perspectire position of the point e of the plan ; 

* The point of lis^it ii alwayi used as the Taniihins point for lines 
that are situated at a rig^t angle with the plane of delineation ; those 
lines that lie in a direction parallel to it hare no Taniahing point, but 
are represented bj lines parallel to the gronnd line of the pictnre. This 
will be understood when we come to the rule for finding the positions 
of Tsnishing points in general ; it is necessary here to understand that 
all lines at a right angle with the plane of delineation do hate their' 
ranishing point in the point of sight, and that this point is on the plans of 
delineation perpendicularly opposite the spectator's eje (Part I. Plate I. 
k, Fig. 2). 
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and a slniiglit line dnwn from one to die other, the lepte- 
aentaiion of the line h e. 

The direction of the sides b h and e j are represented bj 
the lines h k and ck; and to detormine their length, it is 
necessary to find the positions on them of the points h and 
jj' which is extremely simple. From the points h andy, draw 
the Tisnal rays h o and^ o; carry the pobts of intorsection 
ife { on B to the gronnd line b f, and from each point draw 
a perpendicnlar line: where that drawn from i intersects 
the line/ k is the perspectiTe position of the point h; and 
where that drawn from the point I intersects the line ^ k is 
the perspectiye position of the point /. A Hne drawn from 
h io J completes the drawing, the figore b ej h being the 
perspectiye representation of the square x>, viewed in the 
positions described. 

In the foregoing example more lines have been nsed 
than are absolutely required for drawing thb figure, but they 
have been introduced for the more dearly exemplifying the 
mode for finding the positions of points^ by means of a 
vanishing point and the visual rays ; but the visual rays^ o 
and e o (in the phtn) might have been omitted, and con- 
sequently the pointe and lines derived from them pn the 
picture; for, as is shown in the Second Representation, 
Fig. 15, having the lines / k and ff k drawn, and the pointe 
b and h found by means of the 
intersections d and k of the Fig. 15, Representation 2. 

visual rays b o and h o, the 

pointe c and j are found from 

the pointe b and h. The lines 

b e and A i in the plan, being 

parallel to the base of the plane 

of delineation, are represented 

in the drawing by lines parallel js 

to the ground line; hence lines 

drawn parallel to the ground line from the pointe b and A to 

the line J k, give an equally accurate representetion of the 
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Sgwct in a more rimple manneri and at a oonrideiable iaving 
of labour. 

In geometij, a point is defined to be that which has 
position bat not magnitude, and a line to be length without 
breadth or thickness; the extremities of lines are points^ and 
the intersections of one line with another are also called 
points. Anj straight line may be represented in perspectire 
by finding the positions of its extremities^ and any combi* 
nation of straight lines by finding the positions of the 
extremities of each separate line. Ourres may be drawn in 
perspective by findmg intersecting points in the original 
figure (Part I. pp. 35^ 36)^ and finding the positions of 
these points on the plane of delineation. If then a drafts- 
man has the knowledge how to find any single giren point| 
he will be able by the same means to find a second, third, 
or any quantity ; hence, straight lines may be drawn in per- 
spective by finding the position of their extremities, and 
curve lines by finding points of intersection, by understand- 
ing clearly how any single point is to be found. We will 
therefore proceed to show, first, how the perspective position 
of any single point is to be ascertained; and afterwards^ 
a combination of them: so that any plane figure may be 
put in perspective, upon the same principle employed for 

,Fig. 16, FUn. 




drawing the square. Fig. 15; as in the above-^ven plan. 
Fig. 16, from which it is required to find on the picture 
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Fig. 16, Rq;>reieiitation. 
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the poriiion of the point A, sitaated on b the ground plan^ 
{he rdatiro poritions of the pkne of delineation and the 
Bpeotator being as o and d, the eye of the speotator situated 
aboye the ground plane, the height shown by the horisontal 
line B (Fig. 10, Eep.)* First, find the position of the point of 
sight (as in Fig. 15), by drawing 
the line a d perpendicular to o ; 
draw the yisual ray a d, inter- 
secting the base of the plane of 
delineation at (/ bring the point 
A perpendicularly forward to the 
plane of delineation at ^*'and 
then carry these three points 
a & to the ground line of the 
picture. From a draw a lino 
perpendicular to the ground line, to the horisontal line at F ; 
this will be the point of sight; also a perpendicular line 
across the picture from i, on some port of which the point 
A will be found. The line A of the plan, being at a right 
angle with the plane of delineation, will be represented by a 
line drawn to die point of sight, the yanishing point for all 
lines lying in that direction ; draw therefore the line e F, and 
where this intersects the perpendicuhur drawn from (, will 
be the position in the picture of the point A required, the 
line e a being the correct perspectiye length and direction 
in the representation, Fig. 16, of the line a of the plan. 

Simple as the aboye diagram appears, it is important that 
it be most dearly understood. In making a perspectiye 
drawing consisting of a great yariety of objects, the intricacy 

* The drawing a ttraight Hnefirom the point reqoired to be found in the 
picture up to the plane o^deUneation» is ealled hinging ihepobii tgv to th§ 
pUmM qfdeHniailoHt and the poiition of it in the picture may be found by 
bringing it forward in any direction ; but in this instance it must be 
brought forward perpendieu]arly» otherwise we could not find the position 
of thepoint a by meant of the pobt of sight, that bdng the yanishing 
point only lor lines at a right angle with the plane of ddineatlon. • This 
win be Adly explafaied in the ensuing chapter* 
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of lines maj at |Im ontaet pefpks ftha itadfloii iriikh 
pMi awaj with pne&e; bol willi » thonm^ eonqiielMna«i 
of the principle on whieh the buegomg diagams (KgB» 16) 
are dawn, he ean nerer be at n loai to Snd tho poMtion of 
any given pobt in n piotan^ iriieiher ateated on the groond 
pkne or abore it, — aa we aball preasntlj ahow. Bj thia 
mode any plane figore, howerer eomplieated, iqnj be repio- 
aented in perqpeetire bj aotaal neaauenenl of the original 
objecta : for ioatanoe, ani^oae a. Fig. 16, to be the ipol on 
which anj object atanda (n nan, n trae^ or a poat, is im- 
material fur onr present purpose), distant petpendienlariy 
from the plane of delineation fonr fret, the apectator being 
four leet in front of this plane, hia eye sitoated three leet 
abore the groand plane ; from these premises the position of 
this pomt uuijbe ascertained with the greatest eaae on nsheet 
of paper or other plane snrfros^ and of any aias required, 
in the foUowing manner: — ^First, draw a boriaontal line, on 
which mark a series of eqnal diTision% to serre aa a acale to 
work from, mmilar to the diagram (Fig. 17) here giyen,* 

na.i7. 

» A s jp 



which represents a scale of ten ftet in length; then draw 
a line c^ equal in length to that of your picture (Fig. 16, 
Bop. 1), to represent the base line of your plane of delinea- 
tion ; and behind it, at the (perpendicular) distance of four 
fect,t mark the position of the spot on which the object 

* AU geometrical driwingf Ibniiflied to aitiato ais woriud on a lede of 
go much to A foot, yard, &e. aooording to tlie rise leqidced. Hatiiif 
the duneniioiii of the Tarions paiii to be re prea cn t ed , meaaaicneota 
are taken from tiie icale and applied to the drawinf , b j which the icU- 
tiTO proportbn of the paita i§ pitaenred, howerer minnto the nftt* 
fentation. 

f The plan, Fig. 16, la wori^ed to the icale here given, Ibr the edvintage 
of the atadent ; bat in making hia own drawing, it will be better to con- 
ttrect a mach laiger icale to wotk from. 
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siaads at A, to ihe rigbt hand of the tpectaior, then on the 
piotniey three feet of the scale above the gFonnd line, draw 
the horuBontal line, and from these find the position of the 
point as desoribed. Fig. 16, Representation. 

Beferring back to the diagrams, Figs. 16, at the risk of 
being accused of prolizitj, we will once again go oyer the 
seyeral parts; and we will first obserre that the space be- 
tween the ground line 3 — 4 and the horizontal line e repre- 
sents a TCiy great extent of flat surface, the whole extent of 
space between the situation of the plane of delineation to the 
greatest distance our vision extends ; that the point f is the 
point of right, that point perpendicularly opposite the eye of 
the spectator, and the vanishing point for all lines at a right 
angle with the plane of delineation ; the perpendicular line 
over h shows that on some part of that line the point ▲ will 
come, and the line e f determines at what point. 

We trill now, bj the same means employed for finding the 
porition of the point A, find the position of another point on 
the same plane, b ; and that we may not interfere with the 
simplicity of Figs. 16, we will take a fresh diagram (Fig. 18)* 
premising that the references marked A, b, c, d, e, and f, 
and (ff bfCf are precisely rimilar to those in Fig. 16. 

Fig. 18, FUm. 




Lot us place another point on the plane b, as at o, the 
porition of which is to be found in the picture by the same 
process as we found the porition of the point Aa vi^* K visual 
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nj a s, miut ba dimwn, and Iha point of MteMwtiBn, d, 
euried I0 th* ganai lino of tlto piston nt d (Fig. 18, 
BepraoMtntion), ud a poqimdiea- 
T%. W, Bi yr ofiliM m i ^ ii„^ ^^ from it ; tbea bring 
Ibo pobt o perptodicnUriy to the 
fbne of (falinwition nti^euiytbu 
point to tbo gronnd Ima of tbe 
pietnn nt 4, and finm it daw a lia* 
to (lie point w ; 
of thit line villi tlto p 
dimvn from d will bo tbe po^eo- 
titre powtion of the pMnt o of tba 
Plan. If we nippoae Ibeee two pmnta x and a to be tbe 
extremitiea of a >ttaigbt line, ai abown b;^ tbe dotted line x a 
in tbe Plan, Iben tbe dotted line a a in tbe R^raaentation 
wonid be tbe perapeetiTo appeiranoe of it. It most tben be 
evident tbat as by tbia means we can asoertain the perqwotive 
direction and length of one ctnigbt line, the direetion and 
leogUi of any other ntay be fonnd in tbe nine manner, and 
conieqnently, any plane fignre of stmight lines may be drawn 
in peitpeotire by means of tbe point of dgbt only ai a 
Tiuiiahing point ; tbna, if we plooe another point at & on the 
Plan, and draw tbe (dotted) lines h a, a 4, and A H, we haTe 
the plan of a tri&ngle; and by finding the poddon of Hin 
the picture in the same manner ae tbe points a and o were 
fonnd (shown in the diagrams), by drawing tbe lines o a, 
A H, and a H, as is done by dotted lines in the Representation, 
it presents tbe appearance the triangle woold assume viewed 
OS described. Although the mode described In Figs. Iff and 
18 for finding the perspeotire form of any plane figure woold 
produce a correct repretentation were it ever so complicated, 
it would lie found but a round-about method of prooeeding 
where tbe figure oontaius a qnautity of lines. The usual and 
most oonveuient manner of finding tbe perspeotiTe direoUons 
of lines tbat are at an angle with the plane of delineaUon is 
by means of their respective vanishing points; and w« will 
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therefore proceed in the next chapter to point ont the manner 
of finding the yanishing points for straight lines at whatever 
angle they maj lie with the plane of delineation, and how- 
eyer nnmerons the yarietj of their directions. 



CHAPTER IV. 

Wb hare already more than once stated that all lines that 
in the original object are parallel, in their perspectiye repre- 
sentations incline towards each other and meet in the same 
point, somewhere on the horisontal line (see Part I. pp. 9, 
10, figs. 14, 15 ; pp. 11, 12, Pkte 1, Fig. 2). it most be 
farther nnderstood, that in drawing a yariety of objects^ eyery 
change of angle a line makes in its inclination towards the 
plane of delineation requires a fresh yanishing point Thus 
in the diagram (Fig. 10) the rectangular figures A, b, o, and d 

Fig. 19. 




represent the plans of four objects standing on the ground 
plane f, the situation of the plane of delineation being at b ; 
so situated, each figure would require two distinct yanishing 
points, the sides of each figure lying at different angles with 
the plane of delineation. The same would be the case in 
reprinting any polygon in perspectiye ; the sides of the 

f2 
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polygon bebg at different anglee with the plane of delifl<K- 
ation, wonld reqoiie distinct Taniahing points. 

In order to find the TaniaUng points requisite for putting 
any object or combination of objects in perspecttYe^ it is 
indispensable to have the plan of them, the position of tbe 
plane of delineation (its base line drawn), and the position of 
the spectator. Whatever may be the direction of any Jne 
on the plan for which a vanishing point is required, it is 
found by ruling a line (parallel to the line on tbe plan) from 
the point marking the position of the spectator, and con- 
tinuing the same till it intersects the plane of delineation ; the 
point perpendicularly over this on the horisontal line will be 
the vanishing point not only for the line selected on the plan, 
but for every line parallel to it. Thus in Fig. 20, let a be the 




position of a square, b the phine of delineation, and o the 
position of the spectator. The lines a b and e d being 
l)araUel lines in the geometrical pkn, in tho perapecti^e 
representation must tend to the same pomt; to find this 
point, the edge of a parallel rule must be placed against 
either a h oi o d^ and brought down over o^ from which 
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point a line mnst bo rnled till it intersect the line b,* as at e. 
The lines a e and 5 J are also parallel, but at a different angle 
with the plane of delineation to a 5 and e d^ and will require 
a fresh yanishing point, which is found in the same manner ; 
that is to say, from the position of the spectator, o, a line pa- 
rallel to a.e, or (what is the same thing) h dy must be drawn 
to the piano of delineation at/, and the point perpendicularly 
over this, on the horizontal line will be the yanishing point 
for the lines a c and h d^ and for all lines in the plan parallel 
to them. Let us now carry these points from the plane of 
delineation to the ground line of the picture, as in the 
preyious examples, and proceed to put the square figure 
in perspectiye, first drawing the horizontal line D in the 
Representation (the height of which depends on the height 

Fig. 20, Repreaentatioii. 




of the spectator's eye aboye the ground plane), and placing 
the yanishing points b and f on it respectiyely perpendicular 

* The plane of delineation being an Imaginary plane, may be mip- 
poaed to extend to any distance. The Visual rays must come within 
that portion of it where the picture Is supposed to be, and, as we have 
shown, the whole might be accomplished by using the point of sight ; 
in such case, no mote than that space would be required t but it rarely 
happens when more than one Tanishing point is required that they fall 
within the picture. Where objects stand in a dfarection nearly parallel 
with the plane of delineation, the Tanishing points are at a great dis- 
tance. ' It is therefore necessary, in finding the positions of the vanish- 
ing points, to extend the line representing the plane of delineation 
some distance both to the right and to the left, and the same wiU be 
required with the horizontal line iii order to mark the Yanishing points 
on it 
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•rer die points # and/ On tbe plnn, daw Um Tunal nji 
« o nod c c^ euiy tlior point* of intanaction, ^, i, on tlie 
plane of delincntion to the gioand line of tltt pictniey and 
draw perpendicalar linea from cadu Aa in tlie preeeding 
ezamplei^ tlie point a will eome aoaewbeva on the peipendi- 
enhur diawn £pom g^ and the point e aoBMwheie on thai 
diawn Iran Ju Now in oider to find the poaition of a on 
the perpendicular dmwn from p^ let na icfer hade to the 
aqnaie we pat in penpectire in a diilerent poation (Figa. 15, 
Plan and B^ieaentationX nnd we dull there find that in 
order to get the poaition of the point 6, coneymding with a 
of our present figure^ we fixst drew the Tisaal nj h o^ earned 
the point of inteneetion <{ to the ground line of the pctare^ 
and, as in the preaent case, drew a perpendicular line from 
it ; then in order to find the pdnt of intersection on it, the 
point h was brought perpendicolaity to the phme of deli- 
neation 9Xfyf carried to the ground line of the picture^ and 
a Une ruled from it to the point of sight k, which gare the 
point of intersection h. In the present figure (20), the 
points a, i, c, <^ are found in the same waj as the corre- 
sponding points i, A, e^ j (Fig. 15) ; only as the yaaishing point 
for the line a ^ in this case is not the point of nght^ but the 
point F, instead of bringing a to the pbne of delineation 
by a perpendicular line, it must be brought forward in the 
direction ^ a, as at /, and j carried to the ground line of the 
picture ; if a line be ruled from this to the yanishing point 
F, we have the perspective position of the point a on the 
perpendicular oyer g^ and the perspective position of the 
point e on the perpendicular over h ; the liney a of the Bepre* 
sentation being the perspective length and direction of the 
line j a of the Plan, the line a e the perspective representa- 
tion of the line a c ot the Plan, and the portion <; f of the 
line j aeVy the continuation of the line j a e in the direction 
of the dotted line in tho Plan, as far as it is possible for it 
to be seen. The positions of the points b and d might be 
found in the same way as that employed for finding the posi- 
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tlooi of the points a and ^ i. e. by drawing yisoal rays from 
5 to 0, and from d to c^ carrying their points of interseotion 
to the plane of delineation, and drawing perpendiculars from 
them, then bringing the point h to the plane of delineation 
in the direction d (, and carrying the point of contact to the 
ground line of the Representation. If from this point a line 
were drawn to the yanishing point f, its intersections with 
the perpendicular lines found by the yisual rays b o and d o 
would fix the perspectire positions of the points ( and d^ as 
the intersections of the line j f fixed the points a^ e on the 
perpendiculars oyer g and A. This manner of proceeding, 
howeyer, though perfectly accurate, is not the readiest way 
to determine the positions of these points; it is quite suf- 
ficient to draw the yisual ray b c, and cany the point of 
intersection, i, to the ground line of the representation, and 
draw a perpendicular from it, on some part of which the 
point b will come. The position of the point a is already 
ascertained, and the yanishing point for the fine abj there-> 
fore, if a line is drawn from a to the yanishing point E, the 
point of intersection with it and the perpendicular drawn 
from ky is the pontion of the point 5. f being the yanishing 
point for the line b d (this line being parallel to a c), from ( 
draw the line ( f; a being the yanishing point for the line 
e d (ed being parallel to a i), from e draw the fine e b; tho 
point of intersection of the two lines b f and s is the per- 
spectiye position of the point d of the Plan, and completes 
the perspectiye drawing of the square A of the Flan by means 
of the yanishing points. 

Haying shown by the diagrams of Figs. 16 and 18 how 
a triangle (or any other rectiUnear figure) may be drawn in 
perapectiye by finding the pontions of the points at the 
extremities of the lines, using the yisual rays and point of 
sight only as a yanishing point, we will now take a similar 
figure, and point out the manner of drawing a perspectiye 
representation of it by means of the respectiye yanishing 
points for each fine of the triangle, and comparing the former 
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mode, thftt of Fig. 18, with tbo one m an aboat to dewnlA 
■how that the reaalt u the suae. 



Let A la the plan, Fig. 21, repraaeat the triangle^ b the pluie 
of delineation, and c the position of the spectator. Find the 
respecttre raniBhiag points on the Repiesentation (after draw- 
iDg the horizontal line) for the liaei ah, ae, and b c, the 
sides of the triangle a at d, ^ and f ; * diaw the visnal rays 
a o and b o, and oany the points of intersection y, A to the 
gronnd line of the picture, from each of which draw a per- 
pendicular line; bring the point h, in the direction e (, to the 
plane of delineation at j, carry j to the gronnd line of the 
picture, and to the Tanlahing point for the line b e (p) draw 

* TbSi beioK ■ different flgnre to tba bit, uid knowing from upecfeiiM 
u ft tcacbsr bow tiifliof • rarl«tioQ will MmetimM oonAue b^innen in 
Uine mattsn, wi repeat for their eviitaiiGe tlie procecdtiip at tbs Int 
flgnre ; from o, the poiltioQ of the ■pectalor, puiHel to i e, draw th« 
line o/i the point on the boriioatil line perpeDdlcnlulf over /wHI be 
the TMiiihiiig point for the line 1 1, or uijliuet that mijbepuwUel to It. 
From o, piraliel to a ), dnw the line d dj the point n on the horiwntel 
line perpecdicnhirlf OTer d, will be the Tiniihing point for the Una a i 
end ell linn parallel to It. From c, parallel to a c, draw the line 9 «( the 
point a on the boriiontal Une perpendicularlj orer the point • will be 
the Ttniihlng point for the line a e end all line* parallel to it. if ■ 
ifon conaiit of twentj or more ^dee, eat^ dda In a different Mi|le, their 
reepeotiTe nniiUng pointa mij b« found In iLo tame manner. 
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the l!ne jv; the iuteneotion of this with the peipendiealar 
from h is tho penpeotife poaitjon of the point h. Ftdid the 
vanlthing poini d (the Tonishbg point for the line a 6), 
through the point b, dmw a line till it meet the petpendioolar 
dnwn bom ff, this vill give the position of the pointn.** from 
a draw the line a b^ the intersection of which with the lino 
b F i^vea the penpeotire position of the point e, which com- 
pletee the fignrc of the triangle, u i c, in penpectiTes and by 
a mode mneb more rimple than that described in Fig. 18. 

To pror^ howerer, that the resolt wonld be the eamo 
whicberer mode of proceeding wei« adopted, we hare drown 
the Timal t»j c o by a dotted line^ nod carried the point of 
intoaeotion, ife, to the groond line of the picture, from which 
we hare also drawn a perpendicular (dotted) line. We hare 
alao by a perpendionlar &om o to the phtne of delineation 
(o /) determined the position of the point of sight, which we 
bare placed perpendicularly oTct / on the honEontal line at 
O ; the point c we hare brought pei^ndicnlorly to the plane 
of delineation atm; ws have placed m on the ground line of 
the Rep To e e nta t iop, and from it drawn a line to the point of 

Tig. 21, BqiTeNotatioD. 



right, a. ' It will be Ken that the interaeotton of this line 
with the perpendicolar drawn from ;t te in the Kuno point (e) 
aa that where the Unea a J> and ( f intersect each otiier, 

* This i* ■ modi mdler mj of findloi the podticm of ■ thw If we 
faadbrontbt, kimt dong, with the point t, thapolnt 4ioftl)«Plu],lDtlie 
dlrectkiD >«, to tfae plane ot delineatloD, euTjlng that point to tlw {round 



106 PBR8PBCTITB FOR 8TUDBN1IS. 

proring that the 0ame tesuli may be anired at by different 
meaoe. 

After pemaing the deacriptioiis giren, and examining the 
diagrame illnetrating them, for finding the poritione of ran- 
ishmg pointa, a little attention onght to make the etndent 
comprehend why it is that the lines of original objects that 
are situated at a right angle with the plane of delineation hare 
their yanishing point in the point of sights and that those lines 
which in an original object are parallel to the plane of deline- 
ation have no vanishing point, bat are drawn parallel to it, or 
rather to the ground line of the picture. This will be fully 
understood by comparing the plans of Figs. 20 and 21 with 
that of Fig. 15 ; for if we require to find the vanishing point 
for the sides 6 A, ^ of the square d, Fig. 15, both of which 
are at a right angle with the plane of delineation, it is clear 
that a line drawn from c, the position of the spectator parallel 
to them, to the plane of delineation at a, must be perpendicu- 
lar to it, ivhich is always the pooition of the point of sight. 
Again, according to this rule for finding the vanishbg points 
of lines from a plan, if we endeavour to find one to which 
the sides b c and h j should be drawn, a line through the 
point parallel to them must also be parallel to the plane of 
delineation, and consequently could never meet ; hence it is 
that all lines that in original objects are parallel to the plane 
of delineation, are drawn porallel in the perspective repre- 
sentations. This manner of representing objects is frequently 
called Parallel Perspective, and that where all the sides of an 
object are at an angle with the plane of delineation. Oblique 
Perspective. 

The object of this work not professing more than to 
make the student thoroughly comprehend the system on 
which he is to proceed in making perspective drawings, 

line of the picture, and from it ruling a line to the Taniihing point n. The 
result if obviouily the fame, as it can make no difference whether the line 
abolM commenced from one point or the other, the direction most be the 
lamo. 
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the examples already giren are iraffioieiit, it is hoped, to 
enable him to draw anj plane rectilinear figure in perspeo- 
tire thai may be put before him. No example has been 
given for drawing cnnres, but as we have in Part I. pp. 35, 
36, already stated that in order to draw curves in perspec- 
tive, rectilinear figures must first be made, to get intersecting 
points through which the curves are to be drawn, the ex- 
amples already giveii are considered ample for the present. 
Nevertheless, before proceeding farther, the student, if so dis- 
posed, will find it to his advantage to take the plan of the 
circle (Part I. Prob. Y. Plate YI.) with the, right lines about 
it, and marking a point for the position of a spectator and a 
line for that of the plane of delineation, draw it in perspeoc 
tive, as also Figs. 4 and 6, Part I. Plate XIIL. 



CHAPTER Y. 



TVb have hitherto confined our examples entirely to the 
representations of plane figures, without taking into considera- 
tion at all the height or thickness of objects. We will now 
proceed to show how solid figures are to be drawn in perspec- 
tive upon the principles we have already laid down. In order 
to be able to give a correct representation of any solid figure 
in perspective, it is not only requisite that we should have the 
form of the base of the object on a plan with its relative posi- 
tion with the plane of delineation and position of the spectator, 
but we also require, either by drawing or description, the form 
and dimensions of its difiTerent parts. If the solid to be repre- 
sented be simply a cube, it is unnecessary to have more than 
the plan furnished, as, one face of a cube being given, the 
remaining five are known to be similar. It must be under- 
stood, that in drawing plans from which perspective draw- 
ings are to be executed, a mere ground plan will not bo 
found adequate to the purpose, for as the base line only of 
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the plane of deUneaiion Ib lued for flnding the penpeetire 
positioiui of the different pwtf of a etracturei projectione, 
recesses^ &a, though they may oocar twenty or thirty feet 
abore the baae of a building, most be firat drawn on the 
geometrieal plan, their penpeetire poaitiona foond, and then 
earried np to the height required ; in &ety the plan of a 
building required for making a penpeettye drawing moat 
eonaiat not only of the ground plan, but of a aeriea of hori- 
aontal aectiona to the reiy top^ wherever any change of form 
occurs. This will be better underatood aa we proceed, and 
when we have occaaion for auch a plan, we will recur to the 
foregoing remarka. 

The cube being the moat aimple form of solid to put into 
perspective^ we will select that aa our first example. In Fig. 
15, pp. 00, 01, 03, we have drawn in perspective the plan of a 
cube as seen in a certain poution — in what is termed parallel 
perspective. In referring to this figure (in which it will be 
remembered that the sides ( h and o /, from their being at a 
right angle with the plane of delineation, have their vanish- 
ing point in the point of sight), the points ( and e ore said 
to be brought to the plane of delineation at / and ^, which 
makes the distance between /and g exactly the same aa that 
between b e and h j. To make thia perfectly clear, let ua 
suppose the dotted lines g oj and / ( A to be grooves, on 
which the face of a cube perpendicularly over b e could be 
slid backwards and forwards ; if we were by meaps of these 
grooves to slide the square forward, we shovld potitivelfi 
bring the points b and o up to the plane of delineation. The 
pupQ can therefore have no difficulty in understanding that 
in Fig. I5yfg on the ground line is the width of the square 
right up to the plane of delineation, and that the line be in 
the Representation is the width the same line would appeal:^ 
at the distance of /ft of the Plan from the plane of delineation. 
Now let us imagine the square d (Fig. 1 5) to be a base on^ 
which a cubo stands, and that this cube could be slid forward 
on the grooves, up to the plane of delineation. We should then 



PEIISPECTIVS FOR STUDENTS. 



lOD 



bard the front &ce of a square absolaiely on the plane of deli^ 
neation ; we sbonlcl hare a perpendicniar line oyer/ the length 
of i ^ one of equal length oyer g^ and a line parallel iofg 
pasnng from the top of one to the top of the other ; in fact, 
the form of the square on the plane of delineation (see Fig. 22, 
Bep.). It is unnecessary in constructing this cube to go oyer 

Fig. 22, Plan. 



Il,....»L 




the ground a second time for finding the position of the 
square d on the picture, as in Fig. 15, the plan of which we 
haye ^yen again in Fig. 22. The square in this plan is 
placed distant from the plane of delineation exactly its own 
width, and for the adyantage of showing the lines more dis- 



Fig. 22| Representation 1< 

K 




tinctly, the position of the spectator a littlo to the left. Those 
points on the plane of delineation only are introduced that 
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are requisite for drawing the eqnare in perspeotiye^ u de« 
scribed for Fig. 15^ Bepresentation 2 ; and in the diagnm of 
the Representation, Fig. 22, all Imes are erased but those 
necessary for oar present purpose. In case the student may 
have forgotten any portion of the direetions for drawing 
Fig. 15, Representation 2, he can refer back to p. 93 to.refresh 
his memory. 

We have abore stated, that in order to find the points for 
constructing a cube in perspectire standing over the square 
b e j Ay we must suppose the face of it opposite to the 
spectator, to be brought forward to the plane of delineation, 
and according to that description, we must construct a square 
on the line / ^, nM / g k /, which is really the geometrical 
elevation of the cube of its full sixe. It is very evident that 
the perspective position of the point k must come some- 
where on a perpendicular line over the point (, and the 
perspective position of the point / somewhere on a perpen- 
dicular line drawn from e ; draw then from each of these 
points, b and c, an indefinite perpendicular line, and from 
each of the points k and / draw a line to the vanishing point 
(the point of sight) k; where the line k k intersects the 
perpendicular drawn from b at in, it gives the perspective 
position of the point k; where the line / K intersects the 
perpendicular drawn from o at n^ it gives the perspective 
position of the point /; by joining the points m and n, we 
have in the figure b c n m the appearance of the figure 
fg I k Hi the distance of / i from the plane of delineation 
shown in the Flan, and the plane bomfiy* being parallel to 

* The itudent most here understand, that as we speak of the Hnet in . 
the plane figure of the square in the Flan being parallel to or at an - 
angle with another Ime, so do we speak of the planes in a solid figure ; - 
thus the square surface perpendicnlarlx over the line i c we call a plane 
parallel to the plane of delineation, as we also call the perpendicular sur- 
face over the line h J, the sur&ces of the back and front of a cube necea- 
sarilj being parallel. In speaking of the sides of the cube perpendicularlj 
over the lines d A and cj, we say that the planes of the sides are at ri|^t 
angles with the plane of delineation. The top and bottom of the cube are 
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tiie plane of delineadon, does not change its form, but only 
decreases in magnitude according to its distance. The angles 
of the cube standing oyer the points h and j of ihe Plan, 
must now be drawn perpendicnlarlj from the points h and j 
of the Bepresentation, that from A up to the line iCr k at o, 
and that from j up to the line / K at p / bj joining the points 
and/?, hjpo will be the representation of the square plane 
at the back of the cube ; this also being in a plane parallel 
with the two former, still presenres its geometrical form, 
though smaller from its increased distance. Thuc^ h en m 
being the position and form of the front of the cube, and 
hjp of the back, mnp o must be the appearance of the 
top, and bmo h of the side that is visible, it being unne- 
cessary to point out that the sides of the top and the aide of 
the bottom that is seen, must have been drawn in determining 
the positions of the points A, o, and p. If another cube stood 
over the square in the Thn/g e 5, the square/^ / k would 
represent the front, 6 ^ n m the back,* and consequently 
In m kihe top, and/^ m b the side visible to the spectator. 
In this figure, as in Fig. 15, Representation 2, in order 
that the principle on which the different planes of the cube 
are drawn should be well understood, more lines are intro- 
duced than are absolutely required to represent the figure it 
assumes ; a more simple manner of drawing the Representa- 
tion would be as shown in Fig. 22, Representation 2. Haying 
drawn (as described. Fig. 15) the square b e j h in per- 
spectiye, draw from each of the points, (, c, and A, an 
indefinite perpendicular line; from the point g^ set up the 
perpendicular height of the cube at 2, and from I draw the 

•Iso in planes at right angles with the plane of delineation, but they are in 
horixontal planes, and the sides fai perpendicular planes. It is as easy, 
after a little practice, to comprehend the term "plane," as the word 
"sarfaoe." 

* In order to find the positions of certain points, it is firequently 
necessary to draw parts that cannot by possibility be seen, and in order 
to make, this figure perfectly intelligible, sereral lines are drawn as if the 
cube were transparent* 
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IId6 / K j where I K interaeotj the perpendEcalar from c, it 
givoa the point n of the preoeding figure. The top of tha 
cube being parallel with the bottom, n m mut be |»nJlel 



to eb; draw then frotn n a line parallel tooi, nod where 
tliifl intersects the perpeodionlar frem (, it girea the point m,- 
from m draw the line t» k ; the intoraeotion of thia with the 
perpendicnlac from k girea the pout oi o p t>eing parallel 
to m fl, draw from o, parallel to m n, a line to meet the line 
I K, which givea the point p : the intersection of these two 
liuoa obviates the necessity for drawing a porpeudioalar 
from^. 

Suppose another cube to atand upon the square a, and it 
ia required to pat this cube also in perapeotive behind the 
cube D. To do thia, we mnat draw the Tisoal rays 1 and 
3 c, and cany the points of intersection S and 6 to the 
ground line of the HepreaenUtion, and from each point draw 
a perpendicular line between / k and m k ; from the points 
of intersection ou/k draw boriiontal lines to meet the, line 
ff K ; from the points of contact on ^ k draw perpendicular 
lines to meet the line / k; from the points of contact on / k 
draw horizontal lines to m k ; the points of contact with the 
line m k will be the same as with those &om the perpen- 
diculon drawn from the points 6 and 0, and will complete 
the perspeotiTe drawing of a cube standing over the square 
B of tlio Plan. 
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Let 128 place a third square (r) on the pbn, over which we 
will suppose another cube to stand, and we shall perceiyo 
with how much fadlitj this third cabe maj be drawn in 
perspectiye. Bring the points 7 and 8 to the plane of 
delineation at 9 and 10 (in the same way as the points b e 
of the square D were brought to y^ ^) ; bring these points to 
the ground line, and from each of them draw a line to the 
vanishing point K. The square F being (as is seen in the 
Plan) at the same distance from the plane of delineation as 
the square b, all the points for drawing the square f and 
the cube standing on it may be found from tho cube e 
already drawn, as follows : continue the horizontal lines 
2 — 1 and 4 — 3 till they intersect the lines 10 k and k; 
from the points of intersection 7 and 8, 11 and 12, draw up 
indefinite perpendicular lines; continue the horizontal line 
of the top of the front face of the cube b to intersect the 
perpendiculars from 7 and 8 at the points 13 and 14, and 
from each of these draw a line to the vanishing point k. If 
a line be now ruled from the points where the lines 13 k and 
14 K intersect the perpendiculars drawn from 11 and 12, it 
will complete the perspective drawing of the cube standing 
over the square f of the Flan, and show that having by 
means of the visual rays fixed the positions of certain points 
m one object, the positions of the points required for drawing 
another object may be found from the first without the 
necessity of additional visual rays, and the result will be the 
same with less labour. To illustrate this, we have intro- 
duced the visual rays 8 o and 7 c, and placed the points of 
intersection ^, r on the ground line ; it will be seen by the 
perpendicular (dotted) lines diawn from these points, that 
they pass directly through the points 7 and 8, found by a 
different mode. 

The principle on which a solid is drawn in perspective, 
where all the planes are at an angle with the plane of 
delineation, is as simple as the one just given. Fig. 22, 
where some of the planes are parallel to it. In tho example 
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given, p. 100, Fig. 20, we hare pat in penpeotire a square 
having all its sides at an aogle with the plane of delinea- 
tion. Let us refer to these diagmmsi Figs. 20, supposing a 
cube to stand over the square a, and proceed to draw a 



Fig. 2a, Flan. 

d 



• •••« . m^^ 




perspective representation of it, according to the Flan.* In 
this representation, the square a is put in perspective in the 
manner described for the Representation, Fig. 20, and the 

Fig. 23, Repreientation. 




^ The same plan we have giren. Fig. 20, would fully answer the pur- 
pose for oonstrncting a cuhe on the square a, but a new one is oonsider€d 
requisite, in order to introduce some additional lines, which would have 
caused considerable confusion If put into the former one; the principle for 
drawhsg it is the same, although the figure is rerersed* 
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point a is brought to the phine of delineation at /, as the 
point c of Fig. 22 was brought to the plane of delineation 
at g^ only that as the side e j is at a right angle with the 
plane of delineation, the point e is brought (following the 
direction of j c) perpendicnlailj to it ; whereas the line a e 
of Fig. 23, not being at Ik right angle with the plane of 
delineation, the point a is brought to it in the direction of 
c a. From this point /, set up the perpendicular height ot 
the cube (the length of any side of the square A of the Plan) 
at I ; this point will determine the height of the four angles 
of the perspectire square over the points a, 6, c^ d; we have 
fth'cady got the perpendiculars from a, h^ and e^ in the lines 
drawn firom g^ ifc, and A, and may therefore proceed at once 
to determine the height .of them. From I draw a line to tho 
vanishing point v, which will determine the height of tbe 
perpendicular lines over a and at m and n, as the line I K 
(Fig. 22, Representation 2) determined the positions of tho 
points n and p. The point m, in Fig. 22, Representation 2, 
was found by drawing a line paraUel to the ground line from 
n to intersect the line drawn up from 5^ on account of the plane 
en mh being parallel to the plane of delineation ; but the 
plane standing over the line a (, Fig. 23, being at an angle 
with the plane of delineation, all the horizontal lines on that 
plane must be drawn to the same vanishing point ; therefore 
from the point m, a line must be drawn to the vanishing 
point B, the intersection of which with the perpendicular 
from hy determines the height of it at : if a line be now 
drawn from to the vanishing point f, and from n to the 
vanishing point e^ the point of intersection p of the two lines 
will be found perpendicularly over d^ and completes tho 
perspective drawing of a cube standing in the position de- 
scribed in the Plan, Fig. 23. 

In order to determine the heights of the different angles 
of the cube amyCn^d py and h 0, it is immaterial whether 
the point a is brought to the plane of delineation in the 
direction c a to /, or whether it is brought forward in the 
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direction ha; in faoti either of the three points a, 6, or is, 
would answer equally well to find the heights of these per> 
pendicular lines ; for if the point o were brought forward to 
the plane of delineation in the direction of the line d ^ 
as at ^ (in the Flan), and this point carried to the ground 
line of the Representation, a perpendicular drawn from it the 
geometrical height of the cube, will be found to produce the 
same result as that produced by the point /, as is shown in 
toe Representation. The point q is placed on the ground 
line, and the geometrical height of the cube set orer it at 
r; from r a line is drawn to the vanishing point B, and it 
will be seen that the point of intersection with the perpen- 
dicukr from c, is in the same point with that drawn from / 
to the vanishing point f; and the intersection giving the 
point p must necessarily be the same* Again, if the point 
b was brought forward to the plane of delineation in the 
direction «7 ft, as at « (Plan), i carried to the ground line, 
and the geometrical height of the cube set over it at i^ and 
this point chosen for determining the height of the per- 
pendicular angles, the same result would ensue as in the two 
preceding cases; the line t v intersecting the perpendicular 
from b ip the 'same point as the line m s. 

If the perspective height of the cube is to be determined 
from the line ^ r on c n, it determines by the same line the 
height oi dp; the point m would be found by ruling a lino 
from the vanishing point F through n to intersect the per* 
pendicular from a'; the intersection will be found in the same 
point as found by the line / f; the point o, in this case, 
would be found on the perpendicular line from i, either by 
the intersection of a line drawn from the point m to the 
vanishing point e, or of a line drawn from the vanishing 
point f, passing through the point p. It has then been 
clearly shown that any point may be selected, and that the 
perspective height of the cube being found at any one angle, 
the height of the remaining three may be determined from it 

The student, if he has paid attention to the directions 
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giren for drawing all the preceding figares, ought now to be 
able to draw in perspeciire with tolerable facility a more com* 
plicated one than any we have yet used for onr illustrations, 
and that by simple description. By a mere servile copying, 
in his progress through the irork, the diagrams we haye 
introdaced, he may be liable to forget some of the earlier 
ones in his anxiety to get forward, and he is strongly recom- 
mended, as he proceeds, not only to draw with care and more 
than once each separate figure as it occurs, but to vary the 
positions of the objects or the spectator in his plans, and then 
put them in pei^spectire. To draw an octagonal tower from a 
plan in perspective, is not more difficult than to represent the 
cubes in Figs. 22 and 23, it only requires a greater number 
of lines; but by a careful attention to the rules we have 
already given, a tower of any number of sides may be drawn 
without the necessity for any extra directions, as it ought to 
be quite superfluous to inform the student, that if the hori- 
zontal lines that in the perspective representation tend to any 
vanishing point are situated above the spectator's eye, they 
incline downwards instead of upwards. In order, therefore, 
that the student may satisfy himself that he has fully com- 
prehended the foregoing rules, we will furnish him with the 
plan of an octagon tower, with the relative situations of the 
spectator and the plane of delineation, of which he must 
draw the perspective representation from description. We 
have, therefore, in the diagram (Fig. 24) given the plan of 
the tower. A, the position of the spectator at c, his eye 
situated five feet above the ground plane, and the plane of 
delineation at b, marking each angle of the tower at 1, 2, 3, 
4, 5, 0, 7, 8. According to the position in which the spec- 
tator is placed in looking at an octagon tower, he may see 
either three or four of its sides ;* in the position in which it is 

* It is possible to place the spectator opposite either angle of the 
octagon, so that only two sides would be visible ; indeed, if he were close 
to sneh a tower, perpendicolarly opposite either of the sides, that side only 
would be seen* Bat we sliall be able to point oat in oar remarks on the 
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here placed, four of the udm an riaible, 8 — 1, 1 — 2, 2 — 8, 
and 3 — t. The width 
Pl^ 2f_ thew aides would appear 

in tha picture ia del«r- 
miaed by the Tiaaal lajt 
di&wn from the poiuta 
6, 1, 3, 3, 4, preciwly 
rimilar to the manner of 
fiuding the width of tha 
aidea of the cube, Rga. 
22 and 23; thepointsof 
interseetioD, a,i,e,d,; 
on the jdane of delioea- 
tioD, miut be oanied to 
the groand line of the 
picture, from each of 
which a long perpendi- 
cuhu line must be drawn 
(the top of the tower be- 
ing oonaideiably abore 
the eya of the apectator). 
In the pontioD of this 
figure relatire to the 
plane of delineation, we 
see that the linea 1 — 2 
and 6 — S an parallel 
to it, and oonaeqaentljr 
hare no vaniahing point; that the lines 3 — 1 and 8 — ^ 
are at right angles with i^ and will conaequeutly hara 
their Taniahing point in the point of nght ; that the pa- 
rallel linea 1 — 8 and 4—5, bang at an angle, not a ligbt 
angle, with the plane of delineation, require a distinct vaniab- 
ing point, as will also, for the same renaon, the parallel lines 

jwittiana to be choMn for nuking perqteetlTB drawlngt, tlwt tlioM pod- 
Ijons when aalj one ot two ddea aie ie«a an mch ■ 
Toaklng penpCGUve dnwinss, 
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2—8 and 7—- 4I« The jpoffltion of these yanislimg points then 
most be fonnd on the plane of delineation, as described in 
Figs. 20 and 21, carried to the gronnd line, and perpendicn- 
larlj oyer them set on the horizontal line. 

Haying set these points on the horixontal line, that is, the 
point of sight, which should be marked D,* the yanishing 
point for lines parallel to the sides 1—8 and 4 — 5, which 
mark B, and the yanishing point for the sides 2 — 8 and 7 — 6, 
which mark p, proceed to draw the figure in perspectiye. 
It is immaterial, in determining the positions in the picture 
of the points 1 and 2, which of them is brought to the plane 
of delineation, as the pomtion of one being ascertained, the 
other may be got from it (see the points e^ a, and S, Fig. 23). 
Let ns ch<k>se the point 1, and we shall find that it is imma- 
terial also whether this point be brought perpendicularly to 
the plane of delineation at f, or in the direction of the side 
8 — 1, at ^. If the former, / would be carried to the ground 
line, and a line ruled to the point of sight d, the intersection 
of which with the perpendicidar drawn from ft, would be the 
perspectiye position of the point 1 ; if the latter, ^ would be 
carried to the ground line, and a line ruled from it to the 
yanishing point e, which would intersect the perpendicular 
from b in the same point as the line / d (Fig. 21). The 
position of the point 1 being ascertained, the remaining 
comers may be found from it ; as, from 1 draw a line parallel 
to the ground line, where this intersects the perpendicular 
from c is the point 2 ; from this point draw a line to the 
yanishing point F, the point of intersection with the porpen- 
dicular from <7 is the position of the point 8 ; from 8 draw a 
line to the yanishing point d, the point of intersection with 
the perpendicular from s is the position of the point 4. If ^ 
be the point chosen from which the position of the point 1 
is determined by ^ E^the same line will giye the point 8 

* Tbe itndent matt be earefbl to mark the references u thej are de- 
fcribed, as he proceeds ; he will by this means get on without difficnltjt 
byn^lecthigto do §0, he will get sadij perplexed. 
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at its interseoiion with the peipendioolar Irom a; if the 
point 1 |>e determined bj the line / D, then a line mue 
be drawn from the point 1 to the yanishing point B to deter- 
mine the point 8. These four line% 8 — 1, 1—2, 2-— d, and 
8 — 4 of the base of the octagon tower, are all that oan be 
seen from the station o, and we hare now to determine the 
heights of the perpendicukr angles over these points 8, 1, 2, 
8, 4. The perpendicular lines from these points are already 
drawn, and the height of one being determined, the heights 
of the remainder may be ascertained from it. Supposing the 
height of the tower to be five times the length of from 1 to 2, 
this height must be set up on a perpendicular line from the 
point g (on the ground line), and marked A, from which 
point a line drawn to the yanishing point b will deter- 
mine the height of the angled of the tower oyer 1 at / and 
8 at hi the heights of the three remaining angles standing 
over 2, 8, and 4, may be determined in the same way that 
the points 2, 3, and 4 were found ; that i% from^ draw a line, 
parallel to the ground line, to the perpendicular from o: from 
the poiut of intersection draw a line to the yanishing point f 
till it meets the perpendicular from d^ and from this point of 
intersection, a line to the point of sight D to meet the per- 
pendicular from «, which will complete the drawing of an 
octagon tower, yiewed from the position shown in the plan, 
Fig. 24.* 

* In giying the description for putting this figure in perspectiTO, we 
stopped at finding the positions of the points 8 and 4, fonr sides of the 
octagon only being seen from the position at o. It maj be as well to point 
out how the whole plan of the octagon might be completed from the 
points already- found, without drawing any additional visual rays. It 
will be seen that the lines joining the points 2 and 3 with 7 and 6, are 
parallel with the lines 1 — 8 and 4 — 5, and consequently, to represent 
them in perspective they mast be drawn to the same vanishing point n i 
therefore from 8 draw a line to the point of sight d, and from 2 draw a 
line to the vanishing point a \ the intersection of these lines gives the 
point 7 ; from 7 draw a line to the vanishing point f, and from 3 to the 
vanishing point a; tho intersection of the lines gives the point 6{ 
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An experiment practically preying the aocaraoj of a 
teries Of diagrams, not only tends to fix certain principled m 
the mind of the student, but frequently, if the principles are 
but imperfectly comprehended, is an inducement to him to 
retread his ground, in order to render himself capable to 
become the exhibitor of the same in his turn ; and moreorer, 
the satisfaction derived from witnessing the perfection of an 
experiment gires great encouragement for perseverance in 
the oontinuation of his studios. To this end we propose 
describing a simple but most satisfactory experiment, that 
will afford a oonvincing proof of the correctness of the 
principles on which the preceding figures have been drawn. 

In the annexed diagram, Fig. 25 (the whole of which is 
drawn to a scale from the ob- „ ^- 

jecto dMoribed), the paiaUelogiam » ^' ^' ^ 

A B D represents the top of a 

common table, upon which over 

the square b stands a cube ;* on 

the line o d (which represents the 

edge of the table), take any point 

as the position of the spectator, 

which we have here fixed at f, 

and across the table parallel to the 

edge D, draw a line a h, to re- 
present the base of the plane of 

delineation, over which the plane 

of delineation is supposed to i" 

stand; then from the comers of 

the object on the table, draw the visual rays; find the 

frcA 4 dnw a line to the Tantshing point b, and from 6 a line parallel 
to the ground line to meet it ; the point of intersection will gi?e the 
point 5, and complete the figure of the octagon in perspectite. The same 
result might be arrived at in Tarious ways» but the principle would be tlie 
same. 

• We are obliged to specify some particular figure, but a work-boi, 
desk, book» or other object, no matter what, may bechoseo. 
Perufeeiive, q 
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position of the point of sight by a perpendicular from r 
and bring one of the angles of the square on which the 
cube stands perpendicukrly to the phtne of delineation, as 
described in Figs. 15 and 16. Gonstruct a parallelogram 1, 2, 
3, 4, to contain the representation ; carry all those points to 
the ground line, Fig. 26> and tben draw the cube in per- 
p. oA spective as described in Fig. 

9 I 22. The representation, to 

answer the purpose of our 
experiment, must be drawn 
on a piece of stiff paste- 
board ; the height of the 
horisontal line being placed 
> above the ground linCi the 
same height the eye is 
situated above the edge of 
the table o d, and should be 
sufficiently elevated to enable the top of the object to be 
distinctly seen. A strip of card must now be cut similar to 
K, Fig. 26, a straight line 5 6 drawn across it, and from 
this a perpendicular line must be drawn the length of the 
space from the ground lino to the horizontal line, to g^ at 
which point drill a small hole with a pin. Place this strip 
of card upright on the edge of the table o d, the point 5 at 
the point 7, and the point 6 at 8, which will bring the point 
g exactly opposite the point of sight. 

Let the form of the cube (the whole of the tinted figure) 
in Fig. 26, be carefully cut out, and the piece of pasteboard 
on which it was drawn set perpendiculariy on the table in 
the place where the plane of delineation is supposed to be 
situated ; the point 3 standing on a, and the point 4 on h, 
the points/, a, 6, tf, ^ must necessarily come over their cor- 
responding points on o h, and the hole g in the card per- 
pendicularly opposite the point of sight J. If in this 
position of the different parts, the student pUice his eye dose 
to the hole g in the strip of card K, he will find the cube, 
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standing orer the square a, to fit ezaotlj to the hole ont oal 
of the pasteboard. In order to be quite snocessfol in this 
experiment) a perfect adjustment of all the parts is indis* 
pensable; the drawing must be made with great aocuracj, 
and the greatest care mast be taken that the piece of paste- 
board containing the figure of the cube, and the slip of card 
through which the hole is pierced, stand perfectly perpendl* 
cular to the plane of the top of the table. 

This experiment may be repeated with advantage in a 
rarietj of ways, all of which variations will illustrate some 
portion of the text in the preceding chapters. It will bo 
found, that the slightest change in the position of any of the 
parts will destroy the effect: the position of the eye must 
neither be mored to the right nor left, neither higher nor 
lower ; if the line g h were drawn closer to o d, the hole would 
be too large for the cube to appear to fit it; if it were drawn 
£Eurther back, the hole would appear too small ; any chsnge 
in the position of the cube itself would alike destroy the efiect. 

If only one fetce of the cube were to be drawn, the figure 
would be similar to d, the representation of a. Fig. 11 ; in 
such a figure, whether the square stood parallel to or at an 
angle with the plane of delineation, if pieces of twine were 
attached to the four comers of the real square, the four 
strings first passed through the hole cut in the pasteboard 
standing over o h, then through the hole g in the strip of 
cardboard, and the strings pulled tight so as to form straight 
lines from the original square to the point g^ they would be 
found to touch the four comers of the hole representing the 
form of the square in perspective ; thus referring to F)g. 11, 
and supposing a to be the front of the cube, d the hole cut 
in the pasteboard, and the point b the hole in the strip of 
cardboard, the strings frotn the comers of the original 
square drawn tight to the point g^ would touch thn four 
comers of the hole cut in the board, as the lines drawn from 
the comers of the square a to b, touch the comers a, 8^ 
tf^dyot the souare d. 

i}9 



124 PBRSFEOTITS FOR STUDSNTt. 

. For teachers at aohool^ or for thoee who reoetve pupils 
in olaflBes, a small apparatus for this experiment would bo 
attended with a yoxj trifling ezpensOi and would prove as 
advantageous to the teacher as to the pupil : to illustiate by 
experiment being easier to the master than by desoription, 
and much less difficult of comprehension to the scholar. 
Any figure may be selected for this experiment^ and the 
representations of circular figures^ to those not oonreraant 
with perspective drawings cause considerable astonishment. 

After an attentive examination of the rules oontained in 
the preceding chapters^ the student ought to experience no 
difficulty in finding the situation on the horisontal line of all 
vanishing points that are reqmsite for drawing in perspective 
any plane figure^ however complicated ; nor do we think he 
ought to be at fiiult in constructing a solid figure upon it; it 
is frequently, however, necessary to have on the same plan a 
variety of figures^ drawn one within the other, representing 
projecting and receding parts situated over the plan. To 
represent these in perspective with accuracy, requires great 
attention and considerable nicety; and as we have g^ven no 
figure of thi^ kind either in this or the first part of our work, 
we will introduce a plan and perspective view of one of the 
buttresses of Magdalene Bridge, Oxford, which affords an 
excellent example for illustration. Before^ however, pro- 
ceeding to any more oomplicated representation, we propose 
to make a few general observations, and compare the pro- 
cesses described for drawing perspective in the First and 
Second Parts. 

In the various diagrams we have already given, it must 
be quite evident that the same result in finding the perspec- 
tive positions of points in a picture is to be attained in a 
variety of ways ; and though, in the first instance^ in order to 
determine the position of some leading point or points from 
which others may subsequently be drawn, it is requisite that 
the relative positions of the plane of delineation, &a, must 
be fixed, so that the general outline of the subject shall be 
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arranged bj the visiial rays and ranidung poinUi much ol 
the detail may be accomplished by more ample means. This 
is daarly shown in the manner of drawing the perspeotiFO 
cabe p, in Fig. 28, Representation 8, the whole of which 
may be drawn without the necessity for introducing any 
visual ray at all. The same may be obserred by referring 
to the Representation, Fig. 81, where the point c of the tri- 
angle is formed by the intersections of the lines a d and b P, 
without the necessity of a visual ray, as is also the point d in 
the Representation, Fig. 20. 

Those modes for making perspective drawings that are 
attended with the fewest number of lines are always to be 
preferred ; and it would surprise many who are not accus- 
tomed to execute drawings in perspective, to witness the rapid 
and very simple manner in which intricate drawings are made 
by those who make it their business. In our endeavours to 
explain with sufficient deamess the manner of finding the 
perspective positions of certain points by means of drawing 
the visual rays through the plane of delineation, we have in 
every instance made the plan quite distinct from the repre- 
sentation, which is really the haty as it must never be lost 
sight of that the picture you are making is to represent the 
original objects as they would appear if traced on a sheet of 
glass (the plane of delineation) placed between the spectator 
and the objects to be drawn. The manner most commonly 
in use, however, is to make the ground line of the picture 
and the ground line of the plane of delineation the same 
line ; to place the position of the spectator above this line 
according to his distance from the plane of delineation and 
the plan of the original objects below it, the points of intei^ 
section of the visual rays on the ground line of the plane of 
delineation thus come at once on the ground line of the pic- 
ture;* those points required to be brought forward to the 

* The student muit undentand, that in the dUgnmf given in thia Put 
of the work, at well aa in the Sgnrea of the Problems in Part I. for the 
purpose of instruction, lines of all kinda^ whether to Tanishing points, !• 
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plane of delineation are brought at the same time to the 
ground line of the pioture. This process is a mnch readier 
mode than making the base of the plane of delineation ana 
the. ground line of the pioture two separate lines, as we will 
show in our next figure. 

The original object of the First Part of this treatise on per-- 
spectire was to furnish information just sufficient to enable 
the amateur to make sketches from nature without violently 
outraging perspective. The forms chosen and the directions 
given for drawing them were as simple as the subject would 
admit, and the Author trusts that it is impossible for any 
intelligent person to go steadily through thd pages without 
comprehending the matter. Although the present Part goes 
much farther into the art of perspective than the First, and 
the mode pointed out for representing the perspective forms 
of objects is different, yet there is nothing in the First Part 
of the work to unlearn; an attentive perusal of the two parts, 
with careful drawings made on a larger scale from the illus- 
trations contained in both, we may venture to say, would 
enable the student to draw in perspective any geometrical 
figure set before him. It may appear to some that in giving 
rules for drawing a number of figures in perspective in the 
First Part, and leaving the explanation of the principles on 
which perspective drawing is founded for the Second, is, to 
use a homely adage, putting the cart before the horse ; but 
perspective is generally allowed to be an extremely difficult 
subject to write on, as it is necessary before we can enter 
into the principles on which perspective drawing is founded, 

distance points, or the yisual rays that are requisite for finding points of 
inter8ection,«*in all cases the whole length of the line is drawn from point 
to point ; but in the execntion of a perspective drawing, where all lines 
for finding the form required are erased, this is not required. All that 
is necessary is to place the rule from point to point, and mark delicately^ 
but distinctly, only the point of intersection required. By this proceeding 
a vast confusion of lines is obfiated, and the progress of the drawing 
rendered more simple. 
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first to nndorstanil what perspective really is. To those wlio 
are ignorant of drawings the geometrical elevation of a 
building appears more correct than a perspective representa- 
tion, yet to those who understand the principles of drawing 
it must be quite evident that a geometrical elevation, how- 
ever useful it may be, cannot be a correct representation of 
what we see, let the position of the spectator be where it 
may ; as a simple geometrical drawing does not represent the 
thicknesses either of projections or recesses, though they may 
be ascertained generally by the depth of the shadows. The 
frontage of a rectangular building may be so situated with 
reference to the position of the spectator, as to present a rec- 
tangular figure, but all recesses or projections on the fiice of 
it must be drawn according to the rules of perspective if the 
representation be really as it appears, which is not done in a 
geometrical elevation. Hence we have preferred the system 
of showing practically by the most familiar examples, in the 
First Part, in the various figures from 7 to 15, that objects 
vary considerably in their form according to their change of 
position with reference to the spectator; that parallel lines 
viewed in certain directions appear to meet in a point called 
the vanishing point; how the position of these yanishing 
points may be found on the horizontal line with sufficient 
accuracy for ordinary sketches, with directions for determin- 
ing the height of this line ; and then proceeding from these 
premises to put a variety of figures in perspective ; showing 
in the First Part what is meant by perspective drawing, and 
leaving it to the Second to point out the principles on which 
it is grounded. The First Part, in fiict, being but an intro- 
duction to the Second, the proper understanding of which is 
greatly facilitated by an acquaintance with the First, some of 
the diagrams of the Second being difiicult to comprehend 
without this knowledge. 

In referring back to the first problem, Part I. p. 15, if we 
were to proceed to draw a similar figure on the principles 
we have described in the Second Part, which would be on the 
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laune plan as the Representation, Fig. 23, we should find 
that after determining the positions of the lines A, B, f by 
means of yisnal rays^ and finding the positions of the vanish* 
ing points o and h, as shown in the diagrams Figs. 20 and 
21, by which the inclinations of the lines d, o, h, and J are 
drawn, all the remaining parts may be as accurately deli- 
neated by the system described for drawing this problem, 
pp. 15 — ^21, Part I., as if done by the rules given for draw- 
ing the diagrams Figs. 22 and 23, as it is immaterial as 
afiects the accuracy of the drawing, whether the positions of 
the points necessary for finding the width of the windows, 
which were determined by means of a distance point, or the 
point necessary for drawing the point of the gable, which 
was determined by the use of diagonal lines, be found by 
the means used in drawing Prob. I., or whether the positions 
of all the points are found by means of the visual rays; 
whichever mode is employed the result will be the same. 
The point of distance is most valuable in perspective draw- 
ing, and a variety of ways are shown by different writers on 
perspective by which the position of this point may be deter- 
mined. In the directions given for making perspective 
representations of objects embraced in the diagrams from 
Fig. 15 to Fig. 24, it musi be very evident that the whole of 
a perspective drawing may be executed without the necessity 
for employing a distance point at all, the visual rays answer- 
ing the same purpose ; but it is fr^uently the case that the 
introduction of a distance point saves considerable labour, 
and the directions given for fixing its position in Prob. I. 
and II. Part I., and elsewhere, are sufficient for any pur- 
pose, as they will produce intersecting points on any line 
with as much accuraey as is to be obtained by visual rays. 

If a drawing of the plan of the house, the ori^nal object 
of the representation, Prob. I. Part I., were given to the 
student, with the position of the spectator and situation of 
the plane of delineation, it is barely possible he could have 
any difiiculty in putting in perspective the parallelograms of 

Gd 
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the two ades of the honae, formed bj tho lines a, D| p, k mmI 
▲, 0, B, ^ ; the heights of all the different parts being the 
sftme as described for diawing the first problem, Part !• 
In the cat (Fig. 27) we hare here introdaeed, we haye plaoed 
the plan of the building below the ground line^ so as to bring 
the intersections of the yisoal rajs direct to it; this will 
proTO a great saving of labour; but it is necessaiy to point 
out, that in all cases where this is done^ the plan must be 
drawn the reverse way to that where the base line of the 
plane of delineation and the ground line of the picture are 
distinct lines, which has been tbe case in all our previous 
examples. This will be understood, by turning the figure 
27) upside down ; in looking at it in this position, taking the 
ground line of the representation as the base of the plane of 
delineation, if the points of intersection on it were carried to 
another line as the ground line of the picture (similar to the 
diagrams. Figs. 22, 23), the gable end would be to the right 
hand instead of to the left, the way we absolutely see it 

It is not our province to enter into any theories ; all that 
is required is to make the student understand as a practical 
fact, that where the plan is placed underneath the picture, so 
that the base line of it (the ground Une) is used at the same 
tiin^ as tlie base of the plane of delineation, the plan must be 
drawn reversed; by making the ground line serve both 
purposes, we gain a saving of labour, which is always an 
object The annexed diagram shows that tbe result will be 
the same, whether we use a distinct line for the base of the 
plane of delineation, carrying the intersecting points to the 
ground line of the picture, drawing the plan as it stands 
l)efore us, or whether we make one line serve the purpose of 
both, by drawing the plan reversed. Let ▲ represent a plan 
fiimilair to that in Fig. 27, only drawn as it stands before us, 
B representing the plane of delineation, from which tlie 
points are to be carried to the ground line of the picture, c 
the position of the spectator. The plan a is ▲ revecnod, and 
the point c is in the same relative oosition to a as o to a ; tho 



PB1I8PBCTITB FOR STUDENTS. 



131 



Fig. 28. 




line B serving for the plan a and station point e^ both as ground 
line of the picture and base of the plane of delineation ; the 
visual rajs b c and d c^ii will be seen, intersect the line b in 
the same points as the visual tajs b c 
and d e. In comparing figure 27 with 
Plate II. of the First Part^ it will be 
seen that the lines c and J in the plan,, 
are tho lines bj which tho positions of 
the vanishing points B and J are deter- 
mined j[ the angle a of the house touch- 
ing the plane of delineation, is of course 
drawn perpendicularly up from the 
point 2 1 the perpendiculars s and f 
are determined by the visual rays drawn 
from a and b to the station point of the 
ppectator ; the lines o, J, d, and k, are 
drawn aS in Fig. 23, Representation.* The 
points by which the perspective width 
of the windows was determined in drawing the house in 
Prob. I., was by means of a distance point, full directions 
for the manner of determining the position of which, were 
given in the directions for drawing that problem ; and we 
here propose to show that the result of finding them by this 
means is precisely the same as if the visual rays had been 
used. The distance from 1 to 9 in this diagram (Fig. 27), 
will be found to be really the geometrical length of tlie 
perspective line d, by comparing it with the line K of the 
plan, and the divisions 10, 11, 12, 13, correspond on the 
two lines r and k. From each of the points 10, 11, 12, 13, 
on K of the plan, draw a visual ray to the station of the 
spectator, intersecting the ground line (also the plane of 
delineation) at «, d^ s, /.t From the point 9 through the 

* As regards the heighi of the line a and the height of the windows, the 
manner of determining them was fully explained at p. 20, Figurt I. 

f In this figure, to a^oid confosion of lines, the visual rays are not 
drawn to the station point through the ground line, hut only up to it ; 
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oonier of the hoiue^ 5, draw a lioe to the horifontal linOi to 
deteniiine the point of diBtanoe, a;* then ^m eaeh of the 
points 10, 11, 12, 13, on b, draw a line to the dietanee 
point s, to determine the perspectiTe positions of these points. 
If we now irom each of the points on the ground line, c, 4 ^/t 
draw a perpendicular line up to d, thej will he found to 
intersect that line in the same points^ as Uie lines drawn from 
the points 10, 11, 12, 13, on B, to the point of distance a, 
preying that the positions of these points are determined 
with as much accuracy hj means of a point of distance, as 
hy drawing the visual njn. 

In Prob. I. Part I., the perpendicular line diyiding the 
parallelogram a, o, b, j into its perspective halves, was found 
by means of the intersection of the diagonal lines h and m 
at the point 7; we shall find this mode for drawing the 
perpendicular line n at its perspective distance from a and b, 
equally correct as employing either a visual ray or a point 
of distance. The point g on the pkin is exactly midway 
between 2 and a on the line j; if from this point a visual 
ray is drawn to the ground line at A, a perpendicular line 
drawn from it will pass directly through the point 7 found 
by the intersection of the diagonals l and m. Again, from 
the point 1 on a, a horizontal line 1 j is drawn to represent 
the geometrical length of the line o (equal to j of the plan) ; 
if from j through the point 3 a line is ruled to the horizontal 
line, it will give a point of distance t, by which the width of 
any details on the gable end of the house may be determined 
on the line o ; thus, if from the point iEr, the lialf of the 
geometrical representation of c, a line is drawn to the point 
of distance t, the intersection of it with the line o determines 
the perspective centre, and is in the same point with the 

were it not a figure for ioftruotion, even this would be unnecesMrfi 
as simply marking the points of contact at e, d, e, and /, would be 
suflBdent. 

* All the references in this figure that occur in Prob. I. Part I., an 
lettered and figured the same. 
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inierteeUon prodaoed by the perpendioalar line from 7 and h. 
Uenoe it most be dear, that to determine the perspectiye 
distance of any perpendicular line between a ■ or a f, it !« 
immaterial, so far ae correctness is to be obtained, whether 
these distances are determined by a distance point, by risual 
rays, or by means of diagonal lines.* 

It is difficult to say of these three modes, which is the best; 
in some cases one is to be preferred, in others another. 
The distance point and the diagonals are the most used in 
sketching from natnte, as it is seldom found necessary to 
construct a plan, the general outline and position of the 
ranishing points being taken at discretion. 'In minute parts 
of a drawing, the use of the point of distance is valuable, as 
correctness is more readily attained, and it saves much 
trouble where a perspective line is required to be divided 
into a number of equal parts, to use the point of distance 
instead of visual rays, as will be seen on the line drawn 
from I (on a), to the vanishing point h. Suppose that portion 
of the line from / to m, required to be divided (perspectively) 
into four equal parts: draw an indefinite horizontal line 
from Ij and set off four equal parts at n, o, Py q; from g 
draw a line to the horizontal line at v; these lines drawn 
from h, 0, />, to u, will give the perspective positions of 
these points on /, m. The reason why the distance point 
is more convenient for this purpose than the visual rays 
from a line on the plan, is, first, that you may place your 
distances on the horizontal line at discretion, and secondly, 
that by being able to get them wider apart, correctness is 
more easily attained. Suppose the distance chosen to have 
l>een a trifle more than from / to n, as from / to r, the horizontal 
line would extend to tf, and the point of distance must be 
found by drawing a line from u through m to the horizontal 
line at v, and lines ruled from the intermediate points r, «, t 

* The diagon^ lines may be used for finding the positions of other 
perpendicular lines besides the middle Hne n, as shown in the First Part, 
Prob. IV. Plate 5. 



134 rSBBl^lBOTIYB VOB 0TUDBNT8. 

to the point of distance r,* will inteneot the line / m in the 
same points as those drawn from the points fi, o, p, to the 
point of distance u. It may be well here to notice, that from 
any point on a from which a line is drawn to the Tanishing 
pointy the point of distance may as readily be determined as 
from the point (1) chosen; or that the point of distance 
heing iixed from the re^ geometrical length of the line b, 
measurements may be made on any other line, and the 
same point of distance made use of; as if we required to 
divide the perspective line k in hal^ we hare only to measure 
off on the ground line to the right of the point 2, tho geome- 
trical half of the line k of the plan, and a line ruled from 
it to the point of distance s, would intersect the line k in the 
middle; this is clearly shown in the geometrical width of 
the first arch on the line b and the ground line, Fig. 1, 
Prob. YI. Part I. In the second problem, Part 1., the 
student could have no difficulty in finding the positions 
of the points 3 and 4 from a plan ; and as the near edge of 
the chess-board is on the ground line, and therefore up to the 
plane of delineation, the line 1 % has only to be divided into 
eight equal parts to get the divisions of the squares. It 
must be evident in this figure, that the point of distance 
is the readiest way of determining the perspective positions 
of the points from a to ^; if these were to be found by means 
of visual rays, it would be necessary to divide one of tho 
sides of the plan into oight equal parts, to draw a visual ray 
from each to the ground line, and from each intersection draw 
a porpendicnlar line to intersect either the line 1 — 3 or 
2 — 4; whereas in the manner adopted in Prob. II. (tho 
point 3 having been found by a visual ray), the point of 
distance is determined by a line from 2 through 3 to the hori- 
zontal line, and the intermediate points between 1 and 3 are 
found by one operation. 

* This point is out of the picture as well as the vaoishing points, bvt it 
would be found on the horisontal line by continuing the line « m v up 
to it. 
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In Prob. X. Pari I. we pointed oni the mode (|)p. 59, 
57) for finding the pempeotire width of reoessee, leariog 
the first etep, the distance of the line 2 from 1 to be 
determined. by eye; in this figare (27) we shall show with 
what readiness the depth of the recess may be determined 
by rale. Let e on the plan represent th^ plan of the recess ; 
we shall then reqnire the perspectiye width of from <o to 11 ; 
to ascertain which, draw a yisnal ray from to intersecting 
the ground line at a^ and from a draw a perpendicnlar line 
across the front of the house ; the perpendicular from d is 
the line 1 of Prob. X. Part I., and the perpendicular from 
as the line 2 of the same. In this figure (^7) we have not 
introduced the top and bottom lines of the windows, as the 
manner of proceeding for drawing these is fully described 
in the directions given for drawing Prob. X. Part I. We 
have merely shown how the line 2 (Prob. X.) is to be 
found by a yisual ray from a plan ; that being determined, 
proceed as described, p. 66, Part I., from the corner of the 
window 4. 

The same remarks we have made in comparing Fig. 27 
with the first problem in Part I., will apply to other plates 
in the same part; thus, in Fig. 1, Prob. VI., if the plan 
were given so as to fix the position of the vanishing point 
and determine the distance of the line d from a, the width 
of the piers and arches, and the intermediate points required 
for drawing the curves, are as readily found by means of jh 
point of distance as by drawing visual rays to the plane fif 
delineation. The readiest way of drawing this figure, would 
be to find the width of the arches and the middle ];oe 
between their sides, by the visual rajB, and find the poiits 
for the curves as described in Fig. 2, Plate 7. If in af'di- 
tion to what is represented in Prob. VI.* the thickness of ^he 
arches was required to be drawn as in Prob. XI. Part (., 
the thickness shown from A to a (Prob. XI.) would be 
determined from a plan, in a way similar to finding ^iho 
perspective depth of the recess 11 to to in Fig. 27. 
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In the diagrams introduoed In Part II., none hare beon 
given for the representation of onnres in peripeetiTe ; ample 
information has been given to enable the stndent to eonstmct 
any pkne rectilinear figure in perspective ; and as rectilinear 
figures must first be constructed in order to find inteisectmg 
points through which the curves are to be drawn, it was 
considered that the introductory observations and subsequent 
examples in Chap. III. Part I., were quite sufficient to 
enable the student from a plan to draw a circle in per- 
spective ; the geometrical figure required for so doing, being 
only a few straight lines intersecting one another at certain 
points, and all within a square. There are a variety of 
geometric curves, such as the ellipse, parabola, Stc &c., 
that, if the mode for geometrically constructing them accord- 
ing to the rules laid down in works on practical geometry 
are known, are as easily put in perapective as the drole, 
although a greater number of lines may bo required. These 
curves are met with in arches, roo£i, mouldings, &c., and as 
we before said, if the manner of constructing these figures 
geometrically is understood, they are readily put in per- 
spective. We will introduce one example by putting a 
semi-elliptic arch in perspective. 



Fig. 89. 




The rule for drawing this geometric curve is to be found 
in NichoUon's *' Practical Geometry;" it is very simple, and 
produces a good line. It must be understood that to diuw 
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this figure on a large scaJo, it woald be necessary to take, in 
proportion to the size it is to be drawn, an increased number 
of points ; fonr points are Tory few to get a perfect line, bnt 
are quite sufficient to illustrate the principle on wbich this 
or any other curve may be represented in perspective. It 
is superfluous to draw any plan for this figure, the paral- 
lelogram containing it being drawn in perspective as any 
other parallelogram would be ; we therefore premise all that 
preparatory work to have been gone through, and proceed 
at once to the representation of the curve. The geometrical 
divisions on A must be carried to the line B, and their per- 
spective positions found on o by means of the point of 
distance d on the horizontal line, and from o, these points 
must be brought to the line a,* the representation of a in 
perspective. The divisions on the line b must be put on 
the line 0, by ruling to the vanishing point from b through e 
to it ; this will give all the points requisite for drawing the 
rectilinear figure in perspective ; and by drawing from / to 
the points on the perpendiculars on each side of the paral- 
lelogram, and from g through the divisions on a, lines up to 
those from / to the divisions on the sides, similar to the 
geometrical figure to the left, all the points requisite for 
drawing the curve will be evident ; the rectilinear figure to 
the right being the perspective representation of the rectilinear 
figure to the left. 

Our limits do not admit of introducing any great variety 
of figures ; indeed the object is only to point out the princi - 
pies on which perspective drawings are to be made from 
details of individual parts. In Prob. YIII. Part I. we have 
given a figure by which the shaft of a column, and conse- 

* It would be a shorter process to eontinae the line a, and there place 
the geometrical divisioos (as on b) ; by which proceeding, the divisions got 
by the point of distance would come at once on m. We have taken the 
line B, becaose, being obliged to leave the lines r eq uir ed for finding the 
positions of the points, the finding them from a oontiniiation of the line a 
would have created a confusion with the other lines. 
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Fig. 30. 



qnendj a series of ehafts of columns^ maj be dravm ; fre* 
quendj the shafts of colamns are of a less diameter at the 
top than at the bottom ; to represent sach a shaft in perspec- 
tive, it would require only to oonstruct a perspective square 
within the top square b (see f'igs. 6 and 7» Plate 18, Part I.)> 
the same width as the diameter of the top of the shaft, draw 
the circle within it, and from the extremities of the bottom 
draw lines to the extremities of the top, similar to the lines 
8 and T, Prob. YIII. In the forms of the roofs of interiors, 
we constantly meet with arches crossing each other in a 
variety of ways. It is as easy to draw an arch in perspective 
in one direction as another : it is only necessary therefore to 
fix the points from which the arches spring, ample imforma- 
tion for doing which has already been given, and the arches, 
whatever may be their geometrical form, are as easily drawn 
as in Prob. VI. and IX. The annexed diagram (Fig. 80) 

iran example of the effect pro- 
duced by the intersection of 
arches. It would be super- 
fluous to show how these per- 
spective arches were construct- 
ed, as it would be only a repe- 
tition of preceding examples; 
the points from which the curves 
spring are similar to 1, 8, 6, 9 
of Prob. YII. Part I., the arches springing from 1 to 
and 8 to 6, instead of from 1 to 8 and 6 to 9. Domes vary con- 
siderably in their apparent forms, according to the change of 
position from which they are seen, and to the experienced 
eye a want of perspective knowledge is easily detected in 
their representation. There is little difficulty in drawing in 
perspective any form of dome, provided the student under- 
stand thoroughly how to draw the geometrical figure, as we 
will show by a reference to Prob. Y. Part I., and. Fig. 29, 
just given. Let us suppose the form, of the dome to be that 
given in Fig. 29, springing from eight points, and we had 
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drawo the plan of it similar to the nearest perepeotiye oirclcy 
I'rob. y. First draw a perpendicular line from the perspective 
centre of the circle (the intersection of the diaenmil lines), 
the height of a f, and on the line 4 — 2 constract a geo- 
metrical figure similar to Fig. 29 ; then, as described in Fig. 
29, draw the geometrical figure in perspective over each of 
the lines 1 — 3, 5 — 7, and 6 — 8, as bases representing the line 
A, and the result wiU be an accurate representation of such 
a dome in perspective, as was described. Irregtdar curves 
may be represented in perspective in the same manner as 
described for Fig. 29, constructing jour own rectilinear 
figure about the irregular curve to get a ilumber of inter- 
secting points in it, and putting^this figure in perspective; 
this would be required in drawing the leading lines of leaves 
in a Corinthian capital. Any spiral from the volute of an 
Ionic capital would prove an excellent example for the 
student's exercising himself on the principles for representing 
curves in perspective. 



CHAPTER VI. 

At the commencement of Chap. V. p. 107) we remarked 
that the mere outline of the ground plan of a building 
would be insufficient as a plan from which totmake a per- 
spective drawing, and that we require for this purpose a 
series of plans made from horizontal sections of the various 
parts wherever anj change of form occurs either as a pro- 
jection or recess ; thus in the projections of roofs, pediments, 
cornices, mouldings, &c., the form and extent of the pro- 
jection must be drawn on the plan before we can put .H in 
perspective. Fig. 81, p. 141, represents the plan (a), eleva' 
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tlon (B)y and peTspeotive representation (o), of a aquare pillar 
vtandi&g on a oube, with a projecting top, or capital; the 
station of the spectator is marked at Q, to which point yisual 
rays have been drawn from the three comers of each of the 
squares of the plan that are risible, the inner square being 
the plan of the shaft of the pillar, and the outer square the 
plan of the projection (the projection of the base and the 
capital being the same), and from each of the points of inter- 
section a, i, 6, dy on the ground line of the picture, a perpen- 
dicular line has been drawn ; the point 2 has been brought 
to the ground line at /, and a line drawn from / to the 
vanishing point d, gives the perspective position of the point 
2 of the plan at 2 ; the cube forming the base of this figure is 
drawi^ as Fig. 23, only as the top of it is above the eye of the 
spectator, only the outer edges of it are visible. The perpen- 
dicular line from /, by which the perspective height of the 
base was determined at A, must be continued up, and the 
geometrical heights ^ k marked on it from the elevation, from 
each of which points a line must be ruled to the vanishing 
point D ; the intersections of these lines with the perpendicu 
lars drawn from the points e and a, will give the perspective 
positions of the points jy ky Z, and m of the elevation, and per- 
spectively perpendicular over the points 1 and 2 of the plan ; 
from the points ^ and k lines must be drawn to the vanishing 
point B, their intersections with the perpendicular drawn from 
e determine the perspective positions of the points n and o 
perpendicularly over the point 3. Draw a line from the 
point m to the vanishing point B, and from o to the vanish- 
ing point D, intersecting each other in the point py then 
ky m, py would be the representation of the under surface 
of the slab or capital on the top of the square pillar, per- 
pendicularly over the points 2 — 1 — 4 — 3 of the plan. On 
this perspective square we have now to represent the inner 
square of the plan in perspective, the top of the pillar on 
which the square slab just drawn stands ; continue the line 
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5 — 6 up to the ground line at g, from vbicli dn,w a perpendi* 
oular line, and from the eleration eet on it the geometrical 
height of the piUar at r, from which point diaw a line to the 
vanishing point d, the inteneotion of thii with the perpen- 
dicular from e gives a pointy «» perpendioularlj over the 
point 8 of the plan ; iU intersection with the perpendicular 
from b, gives a point, I, perpendicularlj over the point 5 of 
plan ; from $ draw a line to the vanishing point B, its inter- 
section with the perpendicular line from d gives a point, tf, 
perpendicularlj over the point 7 of the phin, and completes 
the perspective representation of the elevation b from the 
plan A required. 

The mode employed for finding the positions of the points 
s aud t by setting up the geometrical height of the pillar at 
i\ is perfectly correct, and serves excellently as an exercise 
on our previous examples ; but a much readier and equally 
correct mode of proceeding would be to find their position 
.by means of a diagonal line between m and oj the points t 
and u being perpendicularly (that is, perspectively speaking) 
over 5 and 7, the diagonal m—c must give these points in its 
intersections with the perpendicular lines from b and d. If 
the points t and u had then been determined by the diagonal 
m— 0, the lines t — i and $ — u would have been drawn on a 
different system; from the vanishing point D a line must 
have been ruled upwards through I, and from the vanishing 
point B a line ruled through u to intersect the last drawn, 
which would be in the same point on the perpendicular 
drawn from c, found by the visual ray from the point 6.* 
Any additional projection may be put in perspective by 

* The iiBual rays drawn firom all tho pointi, 2, 6, 8, 4, are in the lame 
line, and consequently the perpendicalar line drawn from c answers for 
the perpendicular angles of any number of parallel squares when the Tisual 
ray is in a direct line with a diagonal { had the station of the spectator 
been either to the right or left of the position in which we hafe placed it, 
the angle J k of the sbb would not have been perpendicularly over the 
angle t of the pillar. 
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dfawiDg it lint on Uie eleyation, and afterwuds tho liotlson- 
tal section of it on tlie plan ; thus narrow fiUeta such aa are 
oonstantlj placed on pillars a little below the capital, may be 
represented in perspectiye with rery little troable, on the 
same system as was employed for drawing the base and 
capital ; — snch as the one we haye drawn on the eleyation 
and introduced on the plan with dotted lines.* 

It is best generally in drawing the plans from which per- 
spectiye drawings are to be made, to draw the largest snr- 
&ce first, whether it stands on the ground, or Ib the section 
of some projecting part oyer it ; we haye, howeyer, m the 
fignre before ns, departed from this rale, in adding to the 
representation Uie projecting piece round the lower part of 
the cube on which the pillar stands. This is done to show 
the student that he must occasionally add to his plan from 
the eleyation as he proceeds: thus the width of this pro- 
jection is taken from the eleyation and set on the plan out- 
side the outer square, 1, 2, 3, 4, already drawn, and the pro- 
jection Is put in perspectiye by exactly the same process as 
the cube standing oyer the square 1, 2, 3, 4. In the plan of 
this outer square only two sides haye been drawn, as they 
giye the three points that are required : the other two sides it 
would be a waste of labour to introduce. 

Let us suppose that instead of the square piUar standing 
on the cube of the base, there stood a circular column, the 
diameter of which is the same as the width of the square 
5, 6, 7, 8 ; from the centre of the plan describe a circle to 
represent the plan of the column within the square 5, 6, 7, 8 ; 
from the point u in the perspectiye representation draw a line 
to the yanishing point d, and from the point t draw a line to 

* This fillet we bare not introdaoed in the penpectiTe representation, 
at the lines necessary for so doing woald interfere with those we shall 
.require for another illustration ; and, as we have obserred before, we have 
not the advantage of bebg able to erase onr lines as we proceed. It may 
be done in the same way as a projection we are about to draw round the 
bat«. 
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the vaQbhiug point b ; the intetseotioii v of these two linoi 
giree the toartb point in the penpeotire zepresentation of the 
agoare 6^ 6, ?> 8 at the height r of the eleration. The student 
must now turn back to Piob. YIII. (&oing p. 45, Part I.)> 
and refer from this figure (31) to that problem in the fol- 
lowing deeoription. From the point 10, the intersection of the 
circle with the diagonal 6 — 7^ draw a line parallel to 5 — 8 
up to the line 5-^ ; from this point draw a visual ray inter* 
secting the ground line at a; from a draw a perpendicular 
up to the line t — 9 at y. From the ranishing point d, 
through y, draw a line to intersect the diagonals t — u and 
i — v; where this line intersects t — u it gives a point corre- 
spending with the point 2 of the diagram, Prob. YIII.; 
where it intersects t — v it gives a point oorresponding with 
8 of the diagram ; from each of these points draw a line to 
the vanishing point b ; the intersection on i — u will give a 
point corresponding with 8 of the diagram, that with « — 9 a 
point corresponding with 4. From each of the vanishing 
points D and b draw a line through the intersection of the 
diagonals t — u and t — 9; where the line drawn from b intei^ 
sects the line u — v, it gives a point corresponding with the 
point 5 of the diagram, Prob. YIII.; where it intersects 
the line § — t it gives the point 1 of the diagram. Where 
the line drawn from d intersects the line P — 9 it gives a 
point corresponding with the point 8 of the diagram ; where 
it intersects the line $ — u it gives the point 7 of the diagram. 
Here it will be seen that we have the eight points required 
through which to draw the curve of the top of the circular 
column in perspective, without the necessity for drawing 
the whole figure of the diagram, Prob. YIII., on the plan : 
the points 6, 8, 2, 4 being all determined from the single 
point iff, and the points 3, 5, 7, 1 from the iuterseotiou of 
the diagonal lines t — u and « — 9j it was even superfiuous to 
draw in the plan the whole of the circle ; marking from the 
intersection of the diagonals 5 — 7 and 6 — 8 the length of a 
radius ou the diagonal 5->— 7 at w would have beeu quite 
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saiBoieiit The onrre may be drawn throngli these points^ 
and the rides of the oolnnin drawn down simUar to the linef 
8 and T from the oarre b, Prob. YIII. Part I. 

In the foregoing iUnstration (Fig. 31) we faave shown hj 
a yeiy ample fignre how the projections of any original 
objeot are represented in perspeetiTe from a plan introdncing 
the sections of tlie projections where they oooury all of which, 
SATO the circular column, are of the same form, ris. squares ; 
we now present the reader with an example admirably 
adapted not only to illustrate the same, but also as an excel* 
lent exercise for the student on all the examples giren in the 
two parts of this work. The student on looking at this 
fignre must not be alarmed at its apparent intricacy : there 
is not a line in it but what has been explained in preceding 
drawings^ and if each portion of the figure be examined 
separately, and looked at as a distinct figure, all intricacy 
will Tanish : the square block forming the base is drawn by 
the same rules given for the cube in previous examples ; the 
triangular soUd that stands on it is equally mmple; the 
directions for drawing the half-circle on the top of this last 
figure were explained in the First Part (Prob. Y. &c.); 
the blocks forming semioubes are as rimple as the earliest 
examples we have given in this Part; and the mode for 
drawing the semicircular forms made by the shaft pasring 
through these blocks was amply illustrated in Prob. VIII. 
The projecting parapet and pier standing on it is but a 
variation of the last figure, and if we only hide with a piece 
of paper all the under part, it will appear equally rimple. 
It is the imperative necesrity for our leaving all the linos 
required for constructing our figure that makes them appear 
eomplicated; whereas the student in his progress will be 
able to erase the lines that are used in the construction of 
one figure before he proceeds to the next, by which his pro- 
ceedings will be divested of all confusion of lines. Before 
commondng this figure, the student must recollect that in 
our progress we have frequently observed, that for the puf^ 

Prrip«eflM. g 
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pose of instrootion we hare been compelled to inirodaoe 
more lines than were abaolately required for the oonatractioii 
of the fignre^ and also we haye in nnmeroue oasee pointed 
out that a result equally correct is to be obtained by a Tariety 
of modes of proceeding ; therefore in the construction of a 
figure like the present, consisting of a combination of parts^ 
dissimilar in form, one part may be drawn by means of 
visual rays for finding the positions of the rarions points, 
and the points requisite for drawing the next may be deter- 
mined by that previously drawn ; the mode that produces a 
correct result with the fewest possible number of lines is 
cdways the most desirable. 

In this figure, for the advantage of more clearly under- 
standing the references, we have placed a plan both under 
the elevation and perspective represejutation, the manner of 
drawing which we are about to describe; and in order to 
afford every fiicility to a perfect understanding of the figure, 
every alternate form is drawn with dotted line^. The origi- 
nal object, the buttress of a bridge, is viewed from a recess 
on the bridge looking over the parapet, which necessarily 
causes the horizontal line to be placed very high. * This 
position is chosen, as it presents a larger surface on which to 
represent the several figures. 

We will in this representation take each part of the but- 
tress separately, treating each as a distinct figure, and before 
the student commences his perspective drawing, he should 
on a large scale copy the elevation and plan below it^ care- 
fully marking all the letters and figures for reference, draw- 
ing on the plan for constructing his perspective figure each 
part as it is described ; he will also find his progress through 
the drawing much simplified by putting in each figure when 
completed with ink, and rubbing out all the surperfluoua 
pencil lines. We commence then with the square base 
marked a. It is quite unnecessary to give any directions for 
drawing this figure^ as it would be but a repetition of what 
lias been already fully explained ; all the lines, however. 
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that wero naed for drawing the penpectire form are left oa 
the representation for the adrantage of the student.* The 
second, which is a triangular figurci might have been drawn 
by finding the yanishing points from the lines 1 a and b a 
of the Plan ; but as the perpendicular planes over these lines 
are the only planes standing in these directions, the triangu- 
lar figure may be drawn by a much shorter process. From 
the point cf draw a yisual ray to find the position of c^ on 
the top of the perspective square a« from.which draw a line 
parallel to the ground line across the square, which will give 
the point d on the line 2 h; from d draw a long per- 
pendicular line^ as the position of this point will be required 
in every portion of the figure ; from a draw a perpendicular 
line to $ (the geometrical projection of this triangular figure), 
and from « a line to the vanishing point, the intersection of 
this with the line e d gives the position of the point a on the 
plane a ; draw the lines 2 a and a 6, which will give the 
perspective form of b of the Plan on the plane ▲. From each 
of the points 2, a, i, draw an indefinite perpendicular line, 
bring from the elevation the point 8 to the line of projection 
J K, and from it draw a line to the vanishing point; from 
the point of intersection d on this line draw a horixontal line 
to the perpendicular Itrom a / join the points d a and a 6, 

* The student will bear in mind, that the plan being drawn hhw tlie 
groiind line, the flgiare ia revened. 

t In order to curtail aa far as poaiible the quantitf of lines that are 
unaToidable in making a pertpectif e drawing, we hafis drawn this figure 
in paraUel perspective, and the plane of delineation right up to the 
nearest fiwe of the base figure ; bj so doing, we are enabled to get the 
measurements of the heights on the line J k (which may be called the lino 
of projection) of the representation direct from the same line in the 
elevation. 

t The letters for reference are made on the plan of the eleration, but 
the lines representing the yisual rays are drawn from the corresponding 
points on the plan under the perspectiTe representation. The letters in 
the perspectiTe representation indicate pointa that are perpendicular over 
the pobts, with similar references in tlie plan at whatever height they may 
occur. 
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whieh win complete the perspectiye drawing of the eeoond 
figare. To draw the form of the third figure on the pbne b, 
we must first find the poritions of the points / and h on 
the line 8 b. This is done hj visnal rays drawn from these 
points from the plan to the ground line, and the perpendiculars 
from the points of intersection will give the points/ and h on 
the line 8 S. Continue the horizontal line to the right of the 
point 8, the length of the radius of the circle (d f of the 
Phra), and from its extremity draw a line to the vanishing 
point; then from each ot the points/ and A draw a.hori- 
lontal line to meet the last drawn at g and j; this will give 
the perspeetire half-square in which to describe the semi- 
circle. Draw the semi- diagonals d g and d j; the semi- 
diameter is already drawn by the line da; it remains only 
to find the perspective positions of the points of intersection 
made by the curve on the semi-diagonals to enable us to 
draw the figure ; from k (on the Plan) draw a visnal niy to 
the ground line; a perpendicular drawn from the point of 
intersection will give the perspective position of the point k 
on the semi-diagonal d g; tk line from this point k to the 
vanishing point will give a corresponding point on the semi- 
diagonal d y. The curve should now be drawn through the 
several points, which will be the perspecUve form of the 
semicircle o of the Plan on the plane b. 

The fourth, sixth, and eighth figures are all of the same 
form, being projections of half-cubes. It will be seen, or 
referring to the plan and elevation, that the perpendicular 
angles of these figures are over the points/, g^ h,j; the posi- 
tions of these points having been determine<l on any one 
plane, their positions on any other will be perpendicularly 
over (or under) those already found ; therefore from each of 
the four points /, g^ A, j on the plane b draw up an indefinite 
perpendicular line, then bring each of the points 4, 5, 6, 7, 
8, 9, to the line of projection for the perspective representa- 
tion, and from each of the points draw a line to the vanishing 
point; the lines drawn from 4 and 5 at their intersections 
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with the perpendioalar from /, determine the height of the 
perpendicnhur angle of the half-cuhe d sUmding over f; 
horiiontal linea ficom these points of intersection to the per- 
pendicnkr line from g determine the height of the angle orer 
g i from the points of interseotion on the perpendicnhur irom 
g^ dnw lines to the ranishing pointi their Intersections with 
the perpendicular from j determine the height of the angle 
standing oyer j / from the highest intersecting point on the 
perpendioalar from j draw a horisontsl line to meet that 
drawn from 5 to the vanishing point, which will c<^mp]ete 
the perspective drawing of the half-cube d ; the drawing of 
the two other half-cubes is a mere repetition, substituting in 
the directions above given the figures 6 and 7, or 8 and 9, fi>r 
4 and 5."^ The process for drawing the semicircles on the 
planes d, b, and p is the same as that for drawing the semi- 
circle on the plane b ; the positions of the points I and m (of 
the plan) must first be found on each of the lines drawn 
from 5, 7> and 9 to the vanishing point ; we must therefore 
draw visual rays from these points / and m on the plan to 
the ground line, and draw up perpendicular lines from the 
points of intersection ; these will give on the lines drawn 
from 5, 7, and 9 to the vanishing point the perspective posi- 
tions of the points I and m on each ; the position of the point 
d is already determined by the perpendicular drawn from d 
on the plane a ; draw then from each of the pointa I and m 
a horixontal line across the several planes. From n on the 
plan draw a visual ray, and from the point of intersection on 
the ground line a perpendicular, which will give on the hori- 
sontal lines drawn from m points on each of the planes d, b, 
and F, corresponding with the point n on the plan ; from the 
vanishing point through the points nf draw lines to meet the 

* The three half-cubee ere treated as one figure, also the ihaft 
patting through them, all the points required for drawing the semicirdes 
on the upper planes of the three half- cubes being determined bj ona 
prooen. 

t liom either of the pobits n or o, f. Tinisl rav might have been 
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boricontal line from /, which will give the points on each 
plane corresponding with the point o of the plan ; draw in 
each figure the lines d n and d o, on which we have to find 
the points through which to draw the curve. From/? (on 
the plan) draw a visual raj» and from the point of inter- 
section on the ground line a perpendicular, which will give 
the perspective positions of the points/? on each of the semi- 
diagonals d OS from each of the points p draw a line to the 
vanishing point, which will give a corresponding point on 
^ach of the semi-diagonal lines d ft. All the points being 
determined through which the curve passes, the curve should 
be drawn On the respective planes, and a perpendicular lino 
from the extremity of each curve to the right to meet the 
projection above it. 

We will pass bj for the present the projecting parapet, and 
proceed to the pier standing on it ; the perpendicular angles 
of the base of this figure, as may be seen by the plan and 
elevation, are perpendicularly over the angles of the three 
half-cubes, and must consequently come on the perpendicu- 
lars drawn from the points/,^, A, and /, on the plane b; 
therefore bring the points 11 and 12 of the elevation to the 
line of projection, and put the base of the pier in perspective, 
according to the directions given for the half-cube D. The 
perpendicular angles of the portion ii of the pier not project- 
log BO far as the angles of the base, the lines representing 
thom must be found by visual rays, which must be drawn 
from the points ^, r, and b of the plan to the ground line at f, 

drawn to have determined their perspective positions; the point n wai 
chosen, and the point o found from it hy the vanishing lines n o, to 
avoid confosion. These points n and o might have been determined in a 
difiSerent manner, by drawing semi-diagonal lines from the points d to the 
comers of each of the planes d, b, and r ; the intersections of these 
semi-diagonal lines with the horixontal ones drawn from / and m would 
be in the same points n and o/ this indeed would prove the readiest 
way of determining these points, as it would at the same time have givef 
the semi-diagonals d o and d », which are required for drawing the 
eurve. 
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My and 9, and perpendicular linea drawn from eaeb ; carry 
the point 18 to the line of projection, and from it draw a line 
to the vanishing point, the interaection of this with the lin» 
drawn from t will be the point q (perpendicularly orer the 
point q of the plan at the height marked Id of the elevation); 
from q draw a horiiontal line to the perpendicular from u, 
this will give the perspeotire position of the point r of the 
plan at the height marked 13 ; from r to the vanishing point 
rule a line to the perpendicular from «, the intersection will 
give the perspective position of the point $ of the plan at the 
height 13. The sloping lines from the points q^ r, and $ must 
be ruled to the top of the angles of the base of the pier. The 
line from the base of the projection 14 must be drawn pre- 
cisely in the same way as the lines of the base of the pier from 
11 and 12, the points of this projection being perpendicularly 
over the points/, ^, h^j; the lines got from 15 and 16 similar 
to the line from 13, and the projecting angles from the ex- 
treme points of projection. 

The plan of the parapet on whidi the pier stands^ from 
our limited space, we cannot introduce so as to get our points 
from it by visual rays; we have, however, in very £unt 
dotted lines on the plan under the elevation, shown what the 
projection is, sufficieutiy to understand our manner of drawing 
the perspective representation ; the points 10 and 11 are 
placed on the line of projection, and the horiiontal lines from 
them continued to the right to w and a^ their geometrical 
length ; through each of these points, in a direction towards 
the vanishing point, we have ruled lines to the right and left ; 
from the point d on the plane of the top of the parapet, 
through the angles of the base of the pier, draw lines to meet 
the line drawn through (c, to determine the corners of the 
projection in front of the pier (see the dotted lines in the 
plan) ; from each of the points of intersection on the line 
through X draw a parallel line to meet the continuation of the 
base line of the pier ; the intersections determine the points 
from which the projection commences. The under line o/ 
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tbo projeotiug parapet showing its tkiokness, it is nnneoessaxjr 
to describe, the aereral points lying perpendioolarly under 
those of the npper one. 

We have taken considerable pains to make the directions 
for drawing this figure so dear as to enable the student to 
draw anj other figure composed of a yariet j of parts of dis- 
simihur forms by a reference to it. The snudl space afforded 
by a page of this work precludes the possibility of introducing 
more than one buttress in the representation ; in the single 
one given, the lines are necessarily so close together that great 
care is required in attending to the references; we wish, 
howerer, to point out how any number of these buttresses, 
forming the piets of a bridge, may be drawn in succession, 
with the arches between them, with the fewest possible quan- 
tity of lines ; this we will explain by referring to Prob. YI. 
Plate YII., of which we will suppose from Aio h the width of 
the buttress (from 1 to i of the Plan, Fig. 32). On the per- 
spective representation of any horizontal line crossing these 
spaces between the arches, the perspective positions' of the 
points/, ^, ( c^ tn, r, and h must be found on each, whatever 
may be the number of piers; the positions of these points 
may be determined either by visual rays from a plan, as in the 
figure just drawn, or from geometrical measurements on a 
line of projection by a point of distance, as from the line b to 
the line b, Prob. VI. The positions of these points being 
determined on a (perspective) horisontal line on each pier, a 
perpendicular line should be drawn through each, the whole 
length of the structure from top to bottom, and the several 
points 1,/, ^, /, d^ tn, A, 5, lettered on the base or top line 
of each pier; then continue across the whole face of the 
structure the lines to the vanishing point from the points 
1 to ] tf inclusive ; by these two operations the perspective 
positions of all the points are determined that are requisite 
for drawing the different projections of the buttress from each 
pier. Suppose, as in Prob. Y I., the structure consists of five 

H d 
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arches* and six buttresses, the nine points from 1 to & found, 
and perpendicular lines drawn through them on each pier, 
with the references put on the base line of the stmcturct 
The lines drawn to the vanishing point (which for breritj 
we will call m) from the points 1 to 16 on the line of projec- 
tion, J K, will give on the perpendicnhur lines over the points 
1 on each pier, points corresponding with those on the line 
of projection ; as the lines drawn from 2, d, 5, 7» and 9, will 
give the corresponding positions on the perpendicular line 
from d on each of the more distant piers, the points d re- 
quired for drawing the different figures on the first pier. If 
from the point d on the lino 2 m of each pier a horisontai 
line is drawn to meet the line < m, it will give the position of 
the point a on the plane a of each buttress ; a perpendicular 
from each of these points a intersected bj horixontal lines 
from the points d on the lino 8 m, will give the position of 
the point a on each of the planes b ; the lines 2 a and 8 a, 
and the line a & of the plane b, may now be drawn on the 
buttresses, the points required for drawing them being deter- 
mined on each pier. Horizontal lines drawn from all the 
points/ and A to meet the line y m, will determine the points 
for drawing the half-square / ^ A j, in which to describe 
the semicircle o of the plan, projecting horn each pier. In 
each of these half-squares the diagonals d^ and dj may be 
drawn, the points required, dy y, and j, being determined in 
each, the semi-diameters being already drawn in finding the 
points a j the line k u gives the interaecting points on each 
of the semi-diagonals d g and d j^ through which the curve 
is drawn. 

It is unnecessafy to recapitulate the process for drawing 

* It 11 needlen to introduoe any foitber obier? ations on drawing tba 
arcfaei between the pien. Reference may be made to Prob. VI. IX. 
and XI. Part I., and to Fig. 29, p. 136. 

f The student should make his drawing from this description, marking 
the references as he proceeds. 
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each separate fignre on the farther piers ; the perpendicular 
line standing oyer the point 1 on each being a representation 
of the line of projection j k, with its divisions from 1 to 16; 
the rectangular figures are drawn exactly as described for 
the first buttress ; and the semicircles on the planes D, b, and f, 
as the semioircle o on the plane b just described, substituting 
the letters /, m, n, o, for/^ hyjy g^ and after drawing the semi- 
diagonals d and d n, the letter j9 for k. 

A portico, composed of a series of columns supporting a 
Ipediment, and standing on a base to which we ascend bj a 
flight of steps, being furnished with a pkin,and eloyation of 
the same, would be as easy to draw in perspectiye as the 
example we hare just giyen* Although it is necessary to be 
acquainted with rules by which eyen the most minute part of 
a structure can be drawn in perspective, it would be a most 
tedious process to find all the points required for drawing the 
curves of mouldings and the intricacies of ornament intro- 
duced in architectural representations; it is generally found 
suflicient to mark a certain number of leading points, and 
draw the intermediate lines by hand ; practice enables archi- 
tectural draftsmen to draw capitals of columns, ornamental 
friezes, &o. with great accuracy, fj^om determining a com- 
paratively few points. Whateyer may be the forms of the 
oomponent parts of a building, such as the base, shaft, and 
capital of its columns^ or the extent of the projections of any 
parts of a structure, the principles on which they may be 
represented in penipectiye are contained in the directions 
given for drawing our last figure (82). 
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CHAPTER VII. 

Hating given to the full extent of oar limiU pncticfti 
examples for drawing in perqpectire the &rnu of Tariooi 
figures and their oombinations from different {Mints of yieW| 
we will make a few obserrations on the choioe of position 
for the spectator, relative to the objects to be represented in 
perspective. The important place the plane of delineation 
holds, as a feature in perspective drawing, most hy this time 
be fullj appreciated by the student ; it is an imaginary plane, 
but in the preparatory steps towards making a perspective 
drawing it is treated as a reality, being made to intercept the 
rays of light in their passage from the original object to the 
eye. The rays of light being understood to proceed from 
every part of an object in straight lines to a point, the rays 
proceeding from any rectangular plane to this point would 
form a pyramid of rays ; and from any circular plane they 
would form a cone ; any section of this pyramid made 
parallel to the plane from whence the rays proceed, would 
present the same form as the plane itself larger or smaller 
according to the distance from it the section is made, and a 
section of the cone of rays, parallel to the base of the cone, 
would present the figure of a circle larger or smaller accord- 
ing to its distance from it. If the section of either the 
pyramid or cone of rays is made in a direction not parallel 
to the planes from which they proceed, the sections would 
present a different form, This m^y be familiarly illustrated 
by the figure of a sugar-loaf^ which is made in the form of a 
cone ; if this is cut in any part in a direction parallel to the 
base, the section will be a circle, no matter how near to or £u 
from the base ; but if cut through in any direction not parallel 
to the base, the section would not present the form of a circle. 
In Fig. 15, if a cube stood over the square i>, the rays of 
light proceeding from the front face of it to the eye of the 
spectator would form a pyramid of rays^ and the section of 
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this pyxamid made by tbe plane of delineation, this being 
patallel to the plane of the base of the pyramid, the squaie 
figure is shown by the seotion; but if the direction of the 
plane of delineation were changed, the figure produced by 
the section of the pyramid would not be square ; this would 
be equally the case were the direction of the base of the plane 
of delineation changed, or if the base remain on the same 
line, if it were inclined so as to be at any angle but a right 
angle with the ground plane.* It must be evident, then, 
that the position of this plane is of great importance, and in 
consequence some rule for determining it necessary. 

If the plan of an object, as ▲ (Fig. 38), were given, and 
the position of the spectator at B only, p|^^ 33, 

the student, notwithstanding he may hare j—. ^ 

paid great attention to all the preceding | | 

diagrams, would find himself in some 

difficulty to draw the object in perspective 

hy rul&j the mere position of the object and 

spectator not affording sufficient data on 

which to commence operations; there is 

required in addition to these, either the 

direction in which the object is viewed, or 

the position of the plane of delineation, 

the one depending entirely on the other, 

A spectator placed in any open situation, 

by turning himself abouti can see objects in all directions ; 

but when looking at any object with a view to making 

a perspective representation of it, the direction of the eye 

must not be changed ; any change in the direction of vision 

* In many workf, figures are introdaoed, showing the change of form 
in the repreaentation of ohjects by Tarying the direction of the plane of 
delineation, placing tereral planes of delineation between the object and 
spectator in dilTerenC directions, and showing the Tariety of forms they 
assnme on the different planes. Such figvres here wonld be irrele?ant 
to oar purpose, which is only to point out how the position of this plane is 
to be determined, so as to produce proper perspective drawings, and not 
distortions* 
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producing an apparent change of form in the object at which 
we are looking. In Fig. 34 we haye, in addition to ▲ 

and B in Fig. d3» drawn a line to 

'• show the direction in which we are 

y,^ ^ 1^1 looking at the object, ric from d to 

a. In all our preceding diagrams 
c ^e have giren the object, the station 



X 



^\ of the spectator, and the position 

^^^^ of the plane of delineation, and 

''x wherever the position of the point 
of sight has been required, it has 
been found bj drawing a line from 
the station of the spectator perpen- 
dicularly to the plane of delinea- 
tion ; but here the positions of the 
object and spectator are given 
with the direction oi vision, and the position of the 
plane of delineation is to be determined from these. Know- 
ing that the forms of objects perpendicularly opposite the 
eye always present their real form, and that a section of 
the rays conveying the image only presents the real form 
when made parallel to the plane from wbicb they proceed, it 
follows that the plane of delineation which makes the section 
of the rays on which the representation depends, must be 
parallel to those planes that present their original form to 
the eye, in order to arrive at a correct representation of the 
object. The plane of delineation then, it will be understood, 
is always placed perpendicular to an imaginary straight line 
proceeding from the eye of the spectator to the original 
objects, which is what we term the direction of vision; 
instead, therefore, of drawing, as in preceding examples, 
the direction of vision from the station of the spectator per- 
pendicularly to the phine of delineation, we must, in drawing 
from any object, first mark the situation of it, as at a (Fig. 
34), then the position of the spectator at B, with the direction 
of vision b a, and at right angles with the line u a the base 
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line of the plane of delineation o d; the distance at which 
the plane of delineation is placed between the spectator and 
object not haying any influence on the form presented to the 
eye, but only affecting its sise. The figure a, Tiewed from b, 
in the direction b a, would be represented in parallel per- 
spectiTCy the yanishing point being the point of sight 

On the same figure (34), the positions of the spectator 
and original object remain the same, but the direction of yision 
is changed from b to a to from b to ^, shown by dotted lines, 
and the base of the plane of delineation b f drawn at right 
angles with it. The importan<ie of determining the direction 
of yision must here be instantly apparent; the original 
object yiewed in this direction (b b) must necessarily be 
represented in oblique perspective. The representation of 
the figure a, yiewed in the direction b a, would be similar to 
the square d, Fig. 22 ; the representation yiewed in the 
direction b b^ would be as the square A, Fig. 23. These 
obseryations are intended to impress on the mind of the 
student the necessity for keeping, when he has once fixed 
his position, and the direction in which he has determined 
to take his yiew, this position always the same, neyer turn- 
ing his head either to the right or to the left ; which brings 
us to another important question, yu.- in order to draw a 
more or less extended representation, what the distance of the 
spectator should be from the object to be delineated. 

In looking ai any object, however limited the distance 
from the eye, we not only see the point that is immediately 
opporite, but some distance from this point both aboye, 
below, and on either nde; and the further the object is 
remoyed from the eye, the greater extent of surfiMe becomes 
visible. This may be made manifest by standing before the 
door of a house, and looking in a direction perpendicular to 
the plane of the door, placing the eye quite close to it ; a very 
small portion of it will be visible; but keeping the eye in the 
same direction, and taking a step or two backward, the whole 
of the door becomes visible ; by retreating a (ow steps further. 
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He aee the windows situated over and on the sides of the 
door ; and bj going still further back, if in a wide stroet, the 
whole of the house, or two or three^ maj be Tisible : but as 
we cannot retire further back than the houses on the opposite 
side of the road, to represent the side of a street in parallel 
perspective^ a vexy limited portion onlj could bo drawn, and 
the extent that could be seen on either side of the point 
opposite the eye would depend on the width of the street 
In an open situation we are enabled, by turning round, to see 
eyeiy object for miles distant ; but remaining stationary, and 
looking in one steady direction, there must be some limit to 
the extent we see, both to the right and left ; for if we turn 
the head to the right, we see an additional extent of country 
on that side, and lose sight of a portion on the other; and 
the reverse will be the case if we turn tbe head to the left. 
It is therefore requisite to determine the extent we may 
represent to the right and left of the direction of vision, what- 
ever may be the original objects of the perspective drawing 
we may have to execute. It is difficult, in fixing this limit, 
to say precisely what it should be— writers differing much 
on the subject — ^but the most agreeable perspective repre- 
sentations are generally considered to be produced by fixing 
the angle of vision at from forty-five to fifty degrees ; some 
extend it ten degrees beyond this, and in some cases this is 
admissible ; but as a general criterion, from forty-five to fifty 
will be found most advantageous. In taking views froii< 
nature, and more particularly street views, the position of the 
point of sight is rarely chosen in the centre of the paper or 
canvas, but on one side, and for the most part nearer tbe 
ground line than the top of the picture ; the student must 
understand that the centre of the picture, that is, the centre of 
the canvas or paper on which a picture is drawn, is only the 
pertpeetive centre when the point of sight comes on this 
point; the point of sight, wherever it fiills, being the perspec- 
tive centre of the picture. In looking at any large repre- 
sentation, either landscape or architectural, the general effect 
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is greatly enhanced bj standing from the piotnre the relative 
distance the artist was supposed to stand from his subject, 
with the eye opposite the point of sight; in very latge sub- 
jectSi the perspectire does not appear satisfactory to the eye 
if this is not attended to. A striking example of this may be 
seen at any time at a theatre ; for as it is clear from what has 
been said, that there can only be one point of eight in a 
picture, there can be but one ntuation in the theatre where 
the representation can be perfectly satisfactory, which situ- 
ation must be opposite the spot where the painter has fixed 
his point of sight. , > 

In order to get the full extent of view in a picture em- 
braced in the angle of vision, whatever that angle may be, 
it is necessary that the point of sight be exactly midway 
between the two sides of the picture. Though this poation 
18 perfectly admissible, so far as regards correctness, it does 
not produce so agreeable an impression as when placed on 
one side ; when nearer to one side than the other, the whole 
extent embraced in the angle of vision cannot be introduced 
in the picture; this will be understood by the annexed 
diagram, in which suppose ▲ b to be the base of the plane of 



Fig. d5. 



delineation, which will also represent 
the width of the picture, and o the i 
position the angle of vision would be, 
as B o A and the picture would em- 
brace the whole extent that could be 
seen ; but if d were the position of the 
spectator, a b remuning the same, 
only a part of the extent visible on 
one side of the direction of vision 
would come into the representation. 

The student is intended to understand from the foregoing 
observations in this chapter, that in his preparations for oom- 
neucmg a perspective drawing, either from nature or from 
plans and elevations^ he must not imagine he can fix his 
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station-point at random, at any distance from the objectSi 
draw a line anywhere to represent the phine of delineation, 
and then proceed according to the rules given for making 
perspective representations in the diagrams from Figs. 15 to 
82, and produce an effect that will be either pleasing or 
accurate ; but that in the relative positions of the spectator, 
plane of delineation, and original objects, the arrangement 
should be such as wiU produce a representation similar to 
what we really can see from some fixed point, if drawing 
from nature^ or that we know might be seen, if drawing 
from plans and elevations, or from description, which the 
directions here given will enable him to do. Thus, sup- 
posing a range of objects occupying a lateral extent of from 

A to B, Fig. 85, and the direction of vision 
as the line a ft, the station of the spectator 
must be somewhere on that line. Sup 
pose any one not acquainted with the 
limit of vision on each side of the line a 5, 
pig. 36, they might fix the station at o, 
which would be a position where it would 
be necessary to turn the head from side to 
side, it being impossible in one view to 
see so large an extent as this angle em- 
braces; the lines, it is true, may be 
drawn according to the directions contained in the various 
problems and diagrams we have introduced, but the re- 
presentation would have an extremely bad effect, no per- 
spective representation ever being satisfactoiy to the eye 
but such as the original objects would present in one single 
view, without shifting the direction in which we look at 
them. Whatever the angle of vision determined on,— say, for 
instance, an angle of fifty degrees, — a point D on tire line a b 
must be found, from which a line drawn to a will form an 
angle of twenty-five degrees with the line a ft / a line any- 
where across this line a ft, at right angles with it, may be 
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drawn for the base of the plane of delineation, the distance 
from the spectator to be regulated aocording to the size of 
ihe representation. 

The knowledge of how to place the relative jKisitions of 
original objects, plane of delineation, and station bf the 
spectator, from a plan or description, is particularly service- 
able in drawing architectural views in confined situations, 
such as small quadrangles, interiors of rooms, &a By 
taking an imaginary position further back than the confined 
space a small quadrangle would allow you to take, a 
representation may be made that shall be perfectly satis- 
factory to the eye, give a faithful idea of the place it repre- 
sents, and yet no position on the spot exist from which such 
a view can be seen. In crowded cities the efiect intended 
to be produced by architects in looking at large buildings is 
completely lost, no situation existing so as to get a general 
view of the whole structure. 8t Paul's Cathedral is an 
instance of this ; the houses being crowded so thickly around 
it, no position is to be found by which the grand effect so 
imposing a building must present as a whole can be seen ; 
the situation where the grandest impression this magnificent 
structure produces, is perhaps from Watling^treet. A 
knowledge of perspective, the stud^it ought now to under- 
stand, would enable a draftsman, with ti plan and elevations of 
St. Paul's^ to fix an imaginary station from which a per- 
spective representation might be made, giving a just idea of 
how it would look from such a position, though no real 
position can be found that affords such an uninterrupted 
view in the vicinity of the building itself. In narrow streets, 
the general effect of large buildings is lost, and in making 
topographical drawings, unless the istation of the spectator is 
assumed, the perspective is disagreeably sudden; in many 
instances, no position can be chosen from which the whole 
extent of the building can be seen without shifting the 
position of the eye. Artists are frequently excessively 
worried by tlie demands of their employers, who, completely 
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tgnomnt of Uie priiunples of poFspeotive, ara froqueail/ 
requesting the draftsmaa to furnish them with topogiaphioal 
views that it is impossible to ezcute. We will here intro- 
duoe one more diagram, in order to show how an imaginary 
station is to be taken, that shall produce a satisfactory 
representation, though no position actually exists from which 
the original objects can be so seen in one direct yiew. Let 

a b d represent the plan of some 
small quadrangle, such as is fre- 
quently met with in cloisters of old 
monastic buildings, and suppose the 
spectator at the point marked ▲, his 
back to the end e d, the greatest dis- 
tance he can possibly get from the end 
a b* It will be understood how very 
little of the sides could be seen hom 
' this position, only from a to # and from 
& to /, though we have made the angle 
of vision to the extent of sixty d^rees ; but supposing we had 
a plan of the three sides of the quadrangle with their elevations, 
we could readily imagine the spectator to be situated at b, and 
proceed as if the quadrangle were viewed from that point, by 
which as much of the sides as from a to ^ and i to A would 
be represented; and by taking an imaginary station still 
further back, the whole of the sides of the quadrangle might 
be represented, and still produce an effect as if drawn from 
nature. Frequently, in subjects of this kind, one side con- 
tains much more interest in its architectural detail than the 
other ; in such case the artist should take his station nearer 
to the side with the less interest, by which means he will 
have the opportunity of displaying to greater advantage ths 
beauties of the other. 




We have now, we dncerely trust, succeeded in carrying 
out the intention of this treatise, by leading the pupil by 
almost imperceptible degrees to understand the principles oq 
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Which perspective representaiiona are made, and hare fur* 
nished ample directions to enable him to exeonte perspective 
drawings himself. In onr earnest endeavour to make the 
whole proceedings perfectly inteUigible, we have deviated 
from the general coarse of works on this subject; and 
that of which the knowledge u essential before even a 
perspective drawing can be commenced, meaning the deter- 
mination of the positions of the spectator and plane of 
delineation, we have left to the last chapter, under the con- 
viction that it would be more perfectly understood at that 
stage. Throughout the whole work the endeavour has been 
to make one part bear upon another, without attending to any 
consecutive arrangement, so as at the conclusion the student 
shonld feel himself master of the whole. In taking leave of 
the reader, to make use of the mmile in Mr. Weale's 
prospectus^ the author trusts that the boat which it has 
been his province to provide for conveying the student to Uie 
ship ol sdence will carry him safely on board. 
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Acute angle, 8. 
Adrial peripeotiTe defined, 4. 
AUlet, to drew, pertpcetiTdj, 48. 
Angle, everj ohenge of, tu en objeet 

reqairee efreihTenieking point, 00. 
Angle, moTtble, 16. 
Anglee defined, 8; eente, 8; obtoM^ 

« ; right, 8. 
Arcade, to drair an, in penpecti?e, 

48,88. 
Arch, to draw a doable, 60. 
Arehce, to put in penpeeti? e, 88, 48 

to find the width of, 68 ; to find 

the width, Tarioni methods, 186. 
Arches, pointed, rales for drawing, 

64; to draw the thickness, &c., of, 

68. 
Arcs of circles, to find the perspeetive 

inclination of parallel lines by, 70. 

Bird's-eje views^ position of the 

horisontal line in, 7* 
Buttress of a bridge with projections, 

method of drawing described, 146. 
Battresses, to draw a nnmber of, in 

succession, 168. 

Capitals, to represent, 140. 

Centre, pertpectiTC, to find the^ of 
any parallelogram, 18. 

Chess board, to represent a, per- 
spectively, 81. 

Circle, perspective, 84 ; perspective 
of CTcry, an ellipse, 88 ; perspec- 
tive of the, in dilfereut positions, 
46 ; forms assumed by a, in dif- 
ferent positions, illustrated, 70. 

Circles, to find the perspective in- 
clination of parallel lines by 
means of, 70. 

Column, to draw a circnlar, on a 
square base, 148. 

Concentric squares, to draw, 66. 



Conical forms, repreaentatiaa of, 66 
Cottage with gable, to draw a, 16 1 

to draw the gable. 18 j to draw 

the windows^ 10. 
Cabes, to draw, in perspcetiva, 108 1 

froof of the accnracy of the rule, 
81. 
Gorred linee, representation of plana 

surfaces bounded by, 84. 
Curves, to represent^ in perspeetiTQ, 
04; rules for dimwing, m per- 
speetive, 186. 

Delineation, plan of, defined, 88ii., 84. 

Diagonal lines, use of, explained and 
iUustrated, 18, 88. 

Dials, to represent a seriea of, in 
perspective, 85. 

Distance, effect of increasing or do- 
ereasing the, between the object 
and the student, 160. ^ 

Distance, point of, value of, 180; 
point of, to find a, upon a line 
above the horisontal line, 16 ; to 
find a, all the lines being below 
the horisontal line^ 81. 

Dome, to draw a, in perapeetive, 188. 

Doorways, pointed, to draw, 64 ; to 
draw the recesses of pointed, 68. 

Double Arch, to draw, 80. 

Drawing, difference between geo- 
metncal and perspective, ex- 
plained, 10. 

Drawing from nature, a aubstitnte 
for, 14. 

Drawing-board, 8. 

Bllipse, perspeetive drawing of every 

circle an, 88. 
Eye, structure of the, 88 m. 

Framework of windows, to draw 
the, 67. 



INDRX. 



167 



O^ble, to represent a, 18. 

Gables, reprcseDtation of a row of 
houses with, 86. 

Oarret windows wilh pointed roofi^ 
directions for representing, 80. 

Geometrical drawing defined, 10; 
eompared with perspeetive draw- 
ing, 128. 

Geometrical drawing, 08 «. 

Gothic arches, to draw, 68. 

Ground line, 6 ; to be used as the 
base of the plane of delineation 
where the plan is nnder the pie- 
tore, 180. 

Gronnd plan defined, 82 «.; position 
of, in relation to the plane of de- 
lineation, 80. 

Guiding angle, 16. 

Horizontal line defined, 6 ; position 
of, 8 and 1 6 ». ; position of in 
bird's-eje views, ?• 

Houses, representation of, with 
gables in succession, 28. 

Line, ground, defined, 6 ; horizontal, 

defined, 8. 
Linear perspective defined, 4. 
Lines, parallel, 2 ; perpendicular, 2 ; 

straight, defined, 1 ; Terticsl, 2 n. 

Mouldings, to draw, 166. 
Movable angle, 16. 

Nature, position of the artist in 
sketehing from, 180. 

Objects, diminution of, in sise when 
viewed perspeotively, 78 ; diminu- 
tion in regular progression, 77 ; 
diminution illustrated, 77 ; method 
of forming views of, torn imasi- 
nary stations, 188; on the dis- 
tance of the spectator from the 
object to be represented, 160. ' 

Oblique perspective, 108. 

Obtuse uigle defined, 8. 

Octogen, td draw au, 86. 

Optic nerve described, 82 n. 

Optics, rules of perspeetive dedueed 
from, 81. 

Parallel lines, 2; to find the per- 
spective indlj nation of, by means 
of arcs of e£toles, 70. 



Parallel perspective, 108. ' 

Parallelogram, to find the centre of 
a rectangular, 18. 

Perpendicular defined, 2. 

Perpendicular lines, three ways of 
indingthe perspective distance of, 
180; comparison of the variouf 
methods, 188. 

Perspective, aSrial, defined, 4. 

Perspective, linear, defined, 4; de- 
scribed, 78; cause of objects 
changing their figure when viewed 
perspectiveljy 74. 

Perspective centre, to find the, 
18; distance of perpendicular 
lines, three modes of determining, 
180; ditto, eomparison of the 
methods, 188; drawing described, 
10; example of drawing, 11; 
eompared with geometrical draw- 
ing, 128 ; modes of making draw- 
ing to be preferred, 128 ; rules of, 
deduced firom the science of 
optics, 81 ; use of, illustrated, 7 ; 
oblique, 108 ; parallel, 108. 

Piers, to find the width of, various 
methods, 186.^ 

PiUar, to represent a square, with 
capital in perspective, 140. 

Plane defined, 82 «. 

Plane of delineation defined, 82 n, ; 
described, 84; influence of the 
position of, on the object to be 
drawn, 84; object of the, illus- 
trated, 88, 80 ; position of. in rela- 
tion to the ground plan, 89; 
bringing the point up to the^ 
defined, 96 «. 

Plane figure, method of drawing in 
prospective, described, 90. 

Plane surfaces, representation of, 
bounded by curved lines, 84. 

Plane surfaces, representation of, 
bounded by right Hues, 14. 

Plans, preparation of, for perspeetive 
drawing, 148. 

Point of distance, value of the, 129. 

Point of sight, to draw any rectili- 
near figure in perspective by 
means of the, as a vanishing 
point, 98. 
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Pointed arekes, nilM for dmring, 54; 

to draw the Uiieknett, &e., of, 68. 

Pointed doorwaje, method of draw- 

m» ft*. 

Pointed windowa^ to draw, 69. 

Pointa defined, M j to find the ner- 
apeeti?e poaitton of aingle, 94; 
Tarioua methoda fi>r findinc the 
perfpeetiTO poaitiona of, la a 
pietnre, 124 ; to find the poaition 
of, in oombination, 07* 

Pointa, yaniahing, defined, 10 ; de- 
icribed, 90; to find, 16. 

Portico, to draw a, 166. 

Poaition, neeeuitj of a student keep- 
ing the aame, in aketching, 169. 

Pyramid, octangular, 66. 

Rceeatea, role for determining the 
depth of, 186. 

Recetiea of windowi, to draw the 
widlh of, 66. 

Rect'iUoear figure, to draw any, in 
peripective, by meana of the point 
of light aa a Taniahing point, 98. 

Befiectiona in water, 67; cironm- 
atancea infinencing, 67 ; infinenoe 
of twilight on, 67 ; of parte of an 
object not seen by the spectator, 69. 

Retina of the eye described, 88 n. 

Right angle defined, 8. 

Right tinea, repreaentation of plane 
aurfacea bounded by, 14. 

Rule^ guiding, 16. 

Shadows, projection of, 69 ; of geo- 
metrical drawiuga, 69 ; CMca in 
which it ia of importanoe to cor- 
rectly represent, 69. 

Slate roofs, directions for drawing, 
88. 

Solid figurea, to draw, in perspectiTo^ 

107. 

Solids, representation of, 66. 

Spectator, choice of position for the, 
rekiire to the object to be repre- 
sented, 156; circumstancea in- 
finencing, 157 ; necessity of keep- 
ing the position when taken, 159 ; 
distanee of the, from the object. 
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ing the diatanee, 160 ; poaition of 
the, in sketching from nature, 160. 

Spiree, to draw, 66 ; nae of diagonal 
linea for finding the pointa of, 64. 

Square, T, deaoribed, 8. 

Square pillar with oapital, to repre* 
sent, in perspeeti?e, 140. 

Squarce, to draw eoneentrie, 66. 

Straight Una defined, 1. 

Straight linee, to repreaent, in per- 
apeetire, 94. 

T square deacribed, 8 Jt. 

Tangenta defined, 40. 

TUe-rooftng, directiona for drawing, 
88. 

Triangle, to draw a, in perspective 
by the Tanishing pointa for each 
line, 108 ; to draw a, in perspee- 
tiTO by meana of the point of 
sight as a Tanishing point, 98. 

Turret, to find the pointa of, by 
diagonal lines, 64. 

TwiUght, infinence of, on water, 67. 

Vanishing point defined, 10. 

Vanuhing noiota described, 90 ; to 
find, 1 6, 100 ; instrument for, 1 6 ; 
preferable to depend on the eye 
than on the inatrument, 16 ; erery 
change of angle in an object re- 
quirea a firesh Tanishing point, 99. 

Vaulting, to draw, 188. 

Vertical linea defined, 8 «. 

Vbual rays described, 81; trans- 
mission of, 88, 89. 

Water, refiectiona in, 67; oureum- 
ataneea infinencing, 67 ; influence 
of twilight on, 67 ; parte of an 
object reflected but not fiaible to 
the spectator, 68. 

Windowa, to draw, 19 ; to draw the 
framework of, 67; to repreMut 
the width of the recesses, 66. 

Windows, garret, with pointed roofa, 
to draw, 80. 

Windows, pointed, to draw in per- 
spective, 58; to draw the ro> 
cesses of, 68. 
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